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EXECUTIVE SUMMARY
TUCSON ELECTRIC POWER COMPANY

DOCKET NO. E-01933A-15-0239

My testimony addresses Tucson Electric Power's ("TEP" or "Company") proposed 2016
Renewable Energy Standard and Tariff ("REST") plan. ExhibitRGG-2 contains Staff's reviewof
the 2016 REST plan, including the energy storage proposal, with the exception of the two programs,
the TEP-Owned Residential Solar program ("TORS"), the Residential Community Solar program
("RCS") and several related issues. Theseprograms and several related issues are addressed in the
body of my testimony. Staff is making the following recommendations :

1. Staff recommends that die Commission deny Tucson Electric Power's request for
approval of an expansion of the TORS program by $15 million and up to 1,000
additional customers.

2. Staff recommends that the advisory group requirement in Decision No. 74884 on p.
21, line 21 through p.22, line 2, be revised to allow Tucson Electric Power to fulfill it
via the Arizona Public Service Company advisory group, while still meeting the goals
identified in Decision No. 74884. This: includes setting a defined set of research
goals, having review of the direction of the project and feedback on program design
from the group, and public reporting of program results and research Endings.

3. Staff further recommends that the Commission consider approval of Tucson
Electric Power's proposed RCS program in Tucson Electric Power's on-going rate
proceeding in Docket NumberE-01933A-15_0322.

Staff further recommends that the Commission make a finding that Tucson Electric
Power's proposed Rider~17 community solar program, if approved, be deemed
eligible to be considered residential Distributed Generation ("DG") for the purpose
ofREST compliance.

5.

I

I

Staff further recommends that the Commission approve the Staff budget option for
the 2016 REST plan, reflecting a REST surcharge of $001300 per kph, and related
caps of $4.76 for the residential class, $130.00 for the small general service class,
$1,300.00 for the large general service class, $15,000.00 for the industrial and mining
class, and $130.00 for the lighting class. This includes total spending of $56,645,849
and a total amount to be recovered through the REST surcharge of $47,836,529

6. Staff further recommends approval, as a pilot program, of the proposed energy
storage facilities, and recovery of prudently incurred costs through the Purchased
Power and Fuel Adjustment Clause.

7. Staff further recommends that Tucson Electric Power file a revised Purchased Power
and Fuel Adjustment Clause Plan of Administration consistent with the Decision in
this case, in Docket Control, within 30 days of the effective date of the Decision.
The Plan of Administration should list the appropriate Federal Energy Regulatory

I

4.



Commission account(s) in which the various energy storage-related costs would be
included.

Staff further recommends approval of the waiver requested by Tucson Electric
Power for the 2016 increment for the residential DG requirement in the REST ides.

9. Staff  further recommends that, Tucson Electric Power File its annual REST
compliance reports in a docket to be opened by Star

10. Staff further recommends that Tucson Electric Power file the REST-TS1, consistent
vedth the Decision in this case, within 15 days of the effective date of the Decision.

8.

II l
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1 INTRODUCTION

2 Q Please state your name, occupation, and business address

My name is Robert G. Gray. I am a Public Utilities Manager employed by the Arizona

Corporation Commission ("ACC" or "Commission") in the Utilities Division ("StafF'). M

business address is 1200 West Washington Street, Phoenix, Arizona 85007

7 Q Briefly describe your responsibilities as a Public Utilities Manager

In my capacity as a Public Utilities Manager, I conduct analysis and provide recommendations

to the Commission variety of electricity, natural gas, and water/wastewater matters as

supervisory responsibilities. A copy of my resume is attached as Exhibit RGG-1

12 Q What is the scope of your testimony in this case

I will address Tucson Electric Power Company's ("TEP") proposed 2016 Renewable Energy

Standard and Tariff ("REST") plan Blind. This includes all the regular REST matters that are

addressed in a Staff Report on the REST Blind, TEP's proposed energy storage projects,

well as the two programs for which a hearing was requested by the Energy Freedom Coalition

of America ("EFCA"), the Utility-Owned Distributed Generation program (now referred to

by TEP as the TORS program), and the Residential Community Solar Program

as

20 Q Have you reviewed filings by TEP, EFCA and the Residential Utility Consumer

Office ("RUCO") in this proceeding?

other Elyn in late 2015Yes. I have reviewed TEP's initial filing in this proceeding as well

f rom TEP, EFCA, and RUCO. have also reviewed the testimony of TEP Witnesses

Carmine Tillman and Craig ]ones Bled February 12, 2016

I
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1 Q. How is your direct testimony organized?

First, my testimony addresses the balance of the proposed 2016 REST plan, apart from the

TORS and RCS programs for which EFCA requested a hearing. Attached as RGG-2 is a

staff report addressing all aspects of the proposed 2016 REST plan other than these two

programs. These two programs have no impact on the proposed 2016 REST budget or other

aspects of the 2016 REST plan. The latter part of my testimony addresses the TORS and

RCS programs

9 BALANCE OF THE PROPOSED 2016 TEP REST PLAN

10 Q. Please summarize Staffs recommendations regarding TEP's proposed 2016 REST

plan, excepting the two disputed programs

Staff is supportive of TEP's energy storage proposal and recommends approval of the

proposal. Staff recommends approval of TEP's request for a waiver of its incremental 2016

residential Distributed Generation ("DG") requirement. Staff supports TEP's proposed 2016

REST budget. Staff recommends approval of the same REST surcharge level as TEP

proposed, $0.013 per kph, but Staff makes some adjustments to TEP's proposed customer

class caps. Staffrecommends a Ending be made that TEP has not used any renewable energy

credits ("RECs") not owned by the utility to demonstrate compliance with die Commission

REST rodes for 2014. Staff recommends that TEP begin filing its REST compliance reports

in a docket to be opened by Star More detailed explanations of Staffs recommendations on

the balance of the proposed 2016 REST plan are contained in Exhibit RGG-2
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1 NEED FOR UTILITY-OWNED DISTRIBUTED GENERATION AND/OR

2

3

4

COMMUNITY SOLAR RENEWABLE ENERGY CREDITS FOR RESIDENTIAL DG

COMPLIANCE OR GENERAL REST COMPLIANCE

Q. How does the need for RECs for REST compliance relate to the two disputed

5 programs?

6 A.

7

8

9

10

11

12

13

TEP's existing utility-owned rooftop solar program (TEP refers to this as the TEP-Owned

Residential Solar program ("TORS")), and the proposed Residential Community Solar

program ("RCS") result in utility-owned assets from which TEP would derive RECs. These

RECs could be used by TEP for compliance purposes under the REST mies, as residential

DG and/or toward the overall REST requirement. If REST compliance is one of the

primary purposes of these programs, then the Commission should consider whether these

programs are the most cost-effective means for addressing compliance toward the REST

mies.

14

15

16

Q- Does TEP believe that it will currently be able to achieve compliance vlnlth the

residential DG component of the REST rules for 2016?

17 A.

18

19

20

21

22

I 23

24

25

26

No. TEP's REST plan filing indicated that TEP does not expect to achieve REST

compliance for residential DG in 2016. The main cause of this is that TEP has not received

RECs from residential DG installations since up-front incentives stopped being offered for

new rooftop installations. For example, TEP indicated that as of the end of 2014 it had

62,947 MWh of residential DG RECs and that it expects the 2016 residential DG compliance

requirement to be approximately 81,600 MWI1of residential DG RBCs. TEP's only new,

albeit limited, source of new RECs is from the 600 installations undertaken in the pilot TORS

program, but those installations do not nearly provide the necessary RBCs to bring TEP into

compliance for residential DG in 2016. TEP's compliance status and request for a waiver are

discussed in further detail in Exhibit RGG-2. Staff is recommending approval of TEP's

| Ill!
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1

2

request for a waiver of the 2016 increment of the residential DG requirement under the

REST rules.

3

4 a

5

Does Staff believe that the TORS and RCS programs are the most cost-effective

means of addressing REST compliance for TEP?

6 A. No. Staff does not believe that these programs are the most cost-effective means for TEP to

7

8
I

I

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

address REST compliance requirements. In the Commission's track and record proceeding

(Docket Nos. E-01345A-10_0394, E-01345A-12_0290> E_01933A_12_0296, and E-04204A-

12-0297) and the resulting REST Rulemaking process (RE-00000C_14_0112) the CommissioN

sent a clear indication that requesting a waiver of some portion of REST requirements was a

viable option for a utility who would not otherwise be able to demonstrate compliance with

the REST rules, with the added benefit that a waiver would not require any further ratepayer

funding. Thus, the TORS and RCS programs are not required for TEP to address any

compliance needs. Further, even in the absence of a waiver, TEP could, for example, request

approval of a small up-front incentive, such as $0.10 per watt, for a segment, such as

residential DG, where the Company believed it would not achieve compliance via existing

RECs it owned. However, offering an up-front incentive would involve some additional cost,

unlike the granting of a waiver. By comparison, if a 350.10 per watt incentive was offered to

the number of customers, 600, contemplated under the TORS program's pilot stage

approved by the Commission, at the 5.53 kW size cited by TEP, that would be a total cost for

up-front incentives of $331,800, a small fraction of the estimated cost of the TORS or RCS

programs. Thus the cost of funding such an incentive would be much less than funding the

TORS and/or RCS programs for compliance purposes. Further, during the track and record

and REST rulemaldng process, the Commission made indications that it preferred to not

spend ratepayer dollars for a company to address compliance if it was not necessary to do so.

26

Q

I
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1 Q.

2

What is Staffs perspective on RECs from the TORS and RCS programs and their use

for REST compliance?

3 A.

4

5

6

7

8

9

TEP receiving RECs from these programs is a benefit to the Company and could be used

toward achieving compliance. However, TEP could either seek a waiver at no cost or offer a

small up-front incentive at a lower cost to address REST compliance. Therefore, Staff does

not believe that REST compliance should be a significant factor to consider in whether to

approve an expansion of the TORS program or initial implementation of the RCS program.

Simply put, for REST compliance purposes, Staff believes TEP should primarily focus its

efforts on no cost or least cost options.

10

11 THE DEFINITION OF DISTRIBUTED GENERATION IN THE REST RULES AND

12 ITS IMPLICATIONS FOR THE PROPOSED RESIDENTIAL COMMUNITY SOLAR

13 PROGRAM

14 Q.

15

What issue does TEP raise in its REST plan application regarding how DG is defined

in the REST mies and its relationship to the proposed RCS program?

16 A.

17

18

19

20

21

TEP's application includes a discussion of the way DG is defined in the REST rules and its

implications for TEP's proposed community solar program. TEP's application notes that in

a number of places the current REST rules define DG in a way that requires it to be located

at a customer's premises. The community solar facility would not be located on customer

premises. TEP argues that a community solar program or similar installation, which is

connected to the distribution system, can provide most or all of the same benefits as the same

22

23

24

25

installation that is placed on a customer premises. Although TEP's application does not

specifically request a waiver of provisions in the REST rules that limit DG to customer

premises, TEP has indicated that it does wish to have such a waiver for the purpose of

undertaking the community solar program.

26

II
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1 •

2

What is Staffs perspective on TEP's request for a waiver, such that the community

solar facility would qualify as DG for REST compliance purposes?

3 A. Staff believes that TEP's discussion has merit and that limiting all DG to only customer

4

5

6

7

8

9

10

premises may foreclose opportunities to install renewable resources at the least cost while

providing the most benefit. If a renewable generation facility is connected to the distribution

system, but simply is not on a given customer premise, Staff believes that not allowing such

facilities to be considered distributed generation would be arbitrary. Additionally, StafFs

understan d is that a circumstance such as a community solar facility connecting to the

distribution grid was not contemplated when the REST rules were initially promulgated and

the definition of distributed generation was created.

11

12

13

14

15

16

17

Further, there is precedent for granting such a waiver. The Commission, in Decision No.

72736 Qanuary 13, 2012) granted TEP's request to count installations under its Bright Roofs

program, which involved the installation of non-residential DG systems on leased rooftops of

commercial entities, as DG for compliance purposes. While Staff is recommending approval

of the RCS program in TEP's general rate proceeding, as discussed below, Staff is supportive

of TEP's discussion regarding the treatment of renewable facilities that are connected to the

18

19

20

21

22

23

24

distribution system but are not on a given customer(s) premise(s) as distributed generation.

Staff recommends that the Commission make a finding that TEP's proposed Rider-17

community solar program, if approved, be deemed eligible to be considered residential DG

for the purpose of REST compliance. Staff would encourage TEP, in its rebuttal testimony,

to provide a clear definition of what it believes is and is not part of its distribution system,

such as kV level. Such a definition is necessary to avoid possible confusion regarding what

would or would not be considered a generation resource at the distribution level of the grid.

25

Q
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1 TEP-OWNED RESIDENTIAL SOLAR PROGRAM

2 Q. What is the TORS program?

3 A.

4

5

6

7

8

9

10

TEP's application seeks Commission approval of an expansion of the TORS program which

the Commission approved in Decision Number 74884. Under this pilot program approved

as part of  TEP's 2015 REST plan, TEP would instal l  uti l i ty-owned roof top solar on

approximately 600 residences nth a cost of  up to $10 mill ion. This would result in

approzdxnately 3.5 MW of residential DG systems being installed and customers would pay a

fixed amount each month for 25 years, subject to possible adjustment if the customer's

energy usage varies by more than 15 percent. TEP reported that the response to the program

was overwhelming, with much more response than there was room for in the program's first

l l year. TEP had previously indicated that approzdmately 3,400 customers are on a list of

12 interested customers. In its direct testimony, the Company indicated that 5,164 customers

13 had signed up on the program interest list.

14

15 TEP's RFP for this program 'm 2015 ended up selecting three local solar PV installers. TEP

16

17

18

19

has indicated that the installations under the program are moving forward and dirt they will

be completed by approximately August 2016. TEP has further indicated that given this stage

in the program's implementation, there is nothing substantive to report regarding how the

program is operating, the benefits, etc.

20

21

22

23

I
I
I

24

25

26

TEP's 2016 REST plan Bling requests approval to expand the program by expending a

fL1 e r $15 million to increase participation by up to 1,000 customers. Mr . T i l l m a n

indicated on page 18, line 24 of his Direct Testimony that TEP expects the average installed

cost of the initial 600 installations under the pilot program to cost $2.18 per watt. Given this

information TEP's actual likely cost for an additional 1,000 customers is likely close to $12

million or even less if costs go down further. TEP indicated to Staff that the Company's

1111-1
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1

2

rationale for expanding the program in 2016 was to meet customer desires to participate in

the program. TEP also cites a reduced cost shif t &om so customers to non-solar

3 customers under the TORS program model as a further reason to expand the program. The

4

5

alleged cost shift is not a straight forward calculation since due non-solar customers may

ultimately pay for a portion of the program.

6

7 O

8

Did the Commission place a variety of requirements on TEP regarding the initial

pilot program approval of the TORS program?

9 A.

10

Yes. Decision Number 74884 included a number of things TEP was supposed to do in

regard to the pilot TORS program. These requirements include:

11

12 1.

13

14

"TEP should form an advisory committee that should advise the Company on a

defined set of research goals. This advisory committee would be convened by TOP

and include representatives involved in technological and operational aspects of

15

16

rooftop solar and supporting infrastructure.

include, but not be limited to:

This group of stakeholders should

Commission Staff, the Electric Power Research

17

18

19 an

20

21

22

Institute ("EPRI"), the Residential Utility Consumer Ofice ("RUCO"), other Arizona

electrical utility system operators or engineers, a rooftop solar industry representative,

inverter manufacturer representative, and university power systems engineering

departments. The group should review the direction of the project and provide

feedback on program design. Reports on the program results as well as any research

findings should be made public." (p. 21, line 21 through p. 22, line 2)

23

24 2.

25

26

"Tucson Electric Power Company, as part of its 2016 REST plan filing, shall include

a report on the feasibility, costs, benefits, and other aspects of larger scale distributed

generation options, either company-owned or through purchased power agreements,

Q

|-
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1

2

3

and if Tucson Electric Power Company wishes, an implementation proposal, as part

of their REST activities. Tucson Electric Power Company's analysis should include a

comparison of these options with company-owned and customer-owned distributed

generation options." (p. 22, lines 9-14)4

5

6

7

8

9

"Tucson Electric Power Company include a discussion of the utility-owned residential

distributed generation program in its annual REST plan filings, beginning with the

2016 REST plan to be Bled in July 2015, as long as the program continues to exist.

This discussion shall include a cost/benefit analysis and shall fully report on all

10 aspects of the program." (p. 22, lines 15_18)

11

12 Q. Has TEP met these requirements?

13 A. No. Several of the requirements reflect the reporting of program results, costs/bene8ts, etc.

14

15

16

17

18

19

Given that the program is still under implementation at divs time, such studies cannot yet

reasonably be expected to be completed and published. Such a circumstance was always the

likely case when the Commission put such requirements on this program. Staff is not faulting

TEP for not having provided such analysis, given the status of the program. But, given that

the Commission approved the TORS program as a pilot program, Staff believes that it is

reasonable for TEP to provide such reporting and analysis prior to expansion of the program.

20

21

22

23

24

Another factor is that the program has en longer to implement than initially expected.

When Staff was preparing its Staff Report on this matter in the fall of 2015, TEP indicated

that it expected 600 installations to be completed by the end of the Erst quarter of 2016.

Now in TEP's direct testimony Mr. Tillman estimates the Company will hit the installation

25 cap in August 2016.

26

3.

ll
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1 Q- Has TEP fanned an advisory group as required by the Commission?

2 A.

3

4

5

6

7

8

9

10

While TOP has not formed its own advisory group, it has participated in Arizona Public

Service Company's ("APS") advisory group that was formed from a similar requirement that

was placed on APS. TEP has made presentations to the advisory group regarding its program

and has participated in advisory group discussions. Thus, TEP has not formed its own

advisory group as required by the Commission. Having said that, in hindsight Staff believes

that having APS and TEP form separate advisory groups for a similar purpose might be

duplicative and unnecessarily burdensome on advisory group participants, particularly those

who travel from outside Arizona for such meetings, such as EPRI, the National Renewable

Energy Laboratory, and others. It is unclear whether TEP would even be able to form a

11

12

13

14

separate advisory group and achieve participation from the parties that are already

participating in the APS advisory group. Staff has participated in the APS advisory group

meetings, where TEP has participated and discussed aspects of its TORS program. Staff

believes that the APS advisory group is beneficial and that TEP's participation in the APS

15 advisory group is useful.

16

17 Q.

18

Regarding the advisory group requirement, does Staff believe there is a reasonable

solution to the issues discussed above?

19 A. Yes. Staff recommends that this particular requirement on TEP should be revised to allow

20

21

22

23

24

25

26

TEP to fuliil it via participation in the APS advisory group, with TEP playing a substantive

role in the advisory group activities and ensuring that TEP's program is fully addressed in

advisory group efforts. Specifically, TEP should still meet the stated goals of the TOP

ordering paragraph on its advisory group, including setting its own defined set of research

goals, having review of the direction of die project and feedback on program design from the

group, and public reporting of program results and research Findings. Such a revised

requirement would provide TEP and others with the benefits of a TEP advisory group

1 I
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1

2

3

4

without having two separate advisory groups at TEP and APS that would be undertaking

similar efforts and the resulting burdens. However, TEP would need to provide its own

information and materials to the advisory group and obtain the required reviews and provide

required reports as opposed to merely participating in the APS review.

5

6 Q. Does Staff have any other concerns regarding expansion of the TORS program at this

7 time?

8 A.

9

10

11

12 own

13

Yes. In Mr. Tillman's direct testimony he noted that its proposed RCS program is expected

to be approximately 40 percent cheaper than a third party rooftop solar installation and 25

percent cheaper Dian its own TORS program while providing almost the same or even more

benefits than a similar amount of rooftop solar. Thus TEP's own Blind indicates that the

Company believes that rooftop solar is a significantly more expensive option than its

proposed community solar program. TEP's 2015 TORS program was approved as a pilot

14 program. Staff does not believe that the Commission should provide approval of the TORS

15

16

17

18

19

20

21

22

23

24

25

26

program expansion TEP is proposing. TEP has not met some of the requirements the

Commission placed on the initial pilot TORS program, has not demonstrated that the

proposed expansion is necessary for pilot program purposes and has indicated that its

proposed community solar program is significantly less expensive while providing even

greater benefits than rooftop solar. Recognizing that this program was already approved on a

pilot basis, Staff upon further reflection does also have some concern with the use of a

it:ility's tariffs to offer subsidized services that compete with third poNy service providers.

Staffs perspective reflects its on-going efforts in various odder proceedings to reduce such

subsidies over time and to pursue cost-effective resources. Absent fulfillment of the pilot

program requirements and a demonstration that the rooftop program is cost competitive with

a similar community solar program or other similarly situated resources, Staff does not plan

to support an expansion of the TORS program in the future.

III ll I ll l
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1 Q.

2

3 A.

4

5

6

7

In summary, what are Staffs recommendations regarding TEP's proposed TORS

program?

Staff recommends that the Commission not approve the proposed expansion of the TORS

program. Staff further recommends that the requirement for REP to form an advisory group

be adjusted to allow TEP to meet the requirement via participation in the APS advisory

group, while still meeting the goals of the initial requirement on TEP in Decision Number

74884.

8

9 Q. What about TEP's interested customer list for the TORS program?

10 A.

11

Customers on the interested customer list for the TORS program could be advised of and

participate in the community solar program if they wish to do so.

12
I

4
13 RESIDENTIAL COMMUNITY SOLAR PROGRAM

14 Q. Please discuss how TEP's proposed RCS program came before the Commission?

15

16

17

18

19

20

In Decision Number 74884, the Commission ordered TEP to provide a report on the

"feasible]ity, costs, benefits, and other aspects of larger scale distributed generation options,

either company-owned or through purchased power agreements and if Tucson Electric

Power Company wishes, an implementation proposal, as part of their REST activities."

TEP's proposed 2016 REST plan includes a proposal to create a new community solar

program, including a new Rider-17, Residential Community Solar tariff ("Rider-17") .

21

22 Q.

23 A.

24

25

26

What is community solar?

The National Renewable Energy Laboratory ("reEL")'s Guide to Community Solar defines

community solar as "a solar-electric system that provides power and/or financial benefit to

multiple community members." Community solar projects can be owned by the local utility

company or some other third party. Community solar programs are becoming increasingly

A.

I
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1

2

3

!
8

4

popular across the United States in recent years. For example, in discussing community solar

GTM Research (see Exhibit RGG-2) has "pegged it as the most significant solar growth

market for the United States." Similarly, a 2015 blog posting by SolarCity touts certain

benefits of community solar and growth in the community solar marketplace (see Exhibit

5 RGG-2).

6

7

8

9

10

Potential benefits of community solar include lower costs than rooftop solar, economies of

scale in construction and operation, ability for participation by customers who may not be

able to have a rooftop installation, and avoidance of possible maintenance and other issues

related to having systems mounted on the rooftops of private residences.

11

12 • What is TEP proposing in regard to its RCS program?

13 A.

14

15

16

17

18

19

20

21

22
I

23

24

25

26

In this case, TEP is proposing to build an approximately 5 MW community solar facility, at a

cost of up to $10 million, or up to $2.00 per watt, at a place where it would interconnect with

TEP's distribution system. TEP estimates that at its expectation of approximately $1.60 per

watt, a 5 MW system would cost approximately $8 million. TEP would manage construction

of the facility but would contract out specific engineering and construction services via

competitive bid. TEP has indicated that the facility would be expected to be operational

sometime in the third quarter of 2016 if it was approved by the Commission by December

2015, or about a nine month lead time. To the extent capacity is not fully subscribed, TEP

would use the balance of the facility to meet its system power needs. TEP would own the

RECs from the facility. TEP has indicated that it believes that the community solar program

also helps address die Company's concern that rooftop solar customers are being subsidized

by non-rooftop solar customers. Customers under the RCS program would pay a $17.50 per

kW fee, slightly higher than the $16.50 for the TORS program. TEP has also indicated to

Staff that with the per kW fee being $1.00 higher, TEP could be expected to recover more

ll-ll

Q

lllll l
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1

2

3

4

revenue from RCS customers than those customers are currently paying TEP. However,

TEP also indicated to Staff that if the per kW fee was reduced to $16.50, the RCS program

would be expected to be revenue neutral for TEP, as the TORS program was expected to be

with the same fee. The term revenue neutral as used here means that TEP would not be

5

6

7

8

expected to take in significantly more or less revenue from customers t2L1<ing service under

this program than the customers had paid TEP under their previously applicable ta.riff(s).

Revenue neutrality does not speak to the issue of full cost recovery under the tarif f .

Customers would enter into a ten-year agreement with TEP under the RCS program.

9

10 Q. Approximately how many customers would participate in the community solar

11 program?

12 A.

13

14

Given the 5 MW facility size and the 5.53 kW system size cited by TEP Witness Craig Jones

(Direct Testimony, p. 4, line 7), there would be roughly 900 participants in the program if it is

fully subscribed.

15

16
•

17

Please discuss the significance of the cost difference cited by TEP between

community solar and TORS rooftop solar?

18 A.

19

20

21

22

23

24

25

Staff recognizes that TEP's cost estimates for community solar are much lower than for a

similar amount of rooftop solar under TORS. Staff further believes that the non-cost

berets of community solar over rooftop solar cited by TEP, including economies of scale in

construction and operation and avoidance of possible issues related to placing DG systems

on rooftops, may outweigh non-cost berets from rooftop solar, including avoidance of a

small amount of distribution system line loss. Thus community solar would seem to be an

important development in the distributed generation market, and Staff is generally supportive

of its development and implementation in the Arizona marketplace.

26

Q

ll
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1 Q. Does TEP already have a community solar tariff?

2 A.

3

4

5

6

7

8

9

Yes. TEP's Rider R-5, Electric Service Solar Rider (Bright Tucson Community Solar) tariff

allows customers taking service under the R-01, GS-10, and LGS-13 rate schedules to

purchase blocks of 150 kph of solar power at a $0.02 per kph premium. Funding to build

generation facilities to service Rider R-5 customers has been approved via TEP's REST plans

for a number of years, though TEP has recently indicated it will no longer seek such approval

through the REST process. TEP's proposed RCS in essence Exes a customer's total bill at its

current level (adjusting for changes in usage greater than 15 percent), while Rider R-5 allows

customers to purchase blocks of solar power at a premium.

10

11 Q. What reason(s) does TEP cite for offering this program?

12 A..

13

14

On page 23, lines 13-21, of Mr. Tillman's testimony he cites giving customers more solar

options and providing customers who cannot directly have rooftop solar installed on their

residence with an option to go solar.

15

16 Q.

17

Does the issue of REST compliance, discussed earlier in your testimony, factor into

the community solar program discussion?

18 A.

19

20

21

22

As discussed earlier, Staff does not believe REST compliance shod be a significant factor in

considering whether to approve the community solar program, given that Staff believes that

TEP has other lesser cost options for addressing DG REST compliance at this time.

However, if the Commission approves the RCS program, RECs from the program could help

TOP achieve compliance.

23
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1 Q.

2

Please discuss how community solar would provide access to distribution level

customers who may not be able to undertake rooftop solar?

3 A.

4

5

6

7

8

9

10

11

12

13 access

14

15

16

17

Staff believes that greater access is an important aspect of community solar. There are a

number of inherent reasons why it is either impossible or very difficult for many utility

Customers to undertake rooftop solar. These include lack of home ownership, rooftop

availability, rooftop orientation, rooftop condition, plant shading, low credit scores, and other

factors. The general nature of this situation is illustrated in a slide, contained in Exhibit

RGG-4, presented by GTM Research at the 2015 Solar Summit (April 15, 2015) Mat of

approidinately 113 million United States households, only approximately 9 million are

arable for rooftop solar. Similarly, a National Renewable Energy Laboratory technical

reports references Navigant Consulting data that estimates residential rooftop availability at

22 to 27 percent of total residential rooftop area. Community solar programs can provide

to many customers who may not be able to undertake rooftop solar. However,

customers residing in rental properties would not be eligible under the proposed Rider R-17

due to the 10-year commitment. Renters are eligible under Rider R-5. In summary, Staff

believes dirt the potential expansion of access to distributed generation resources offered by

community so programs is a significant consideration.

18

19 n Is community solar limited to a utility ownership model?

20 A.

21

22

No. While TEP's proposal entails utility ownership, community solar projects can involve

other ownership models involving some sort of third party ownership, such as a solar

developer or some form of cooperative ownership.

23

Q

1 Supply Curves for Rooftop Solar PV-Generated Electricity for the United States, Paul Denhokn and Robert
Margolis, November 2008, National Renewable Energy Laboratory Technical Report NREQL/TP-6A0-44073, page 4.
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1 Q. Is Staff recommending approval of the proposed RCS program?

2 A.

3

4

5

Yes, but in a general rate proceeding. TEP has a general rate proceeding currently underway

in Docket Number E_01933A_15_0322. Staff recommends that the community solar

program be considered within the current general rate proceeding in Docket Number E-

01933A-15-0322 wherein Staff will recommend approval of TEP's proposed community

6 solar program. Staff will also recommend in TEP's general rate proceeding that the

7 community solar tariff charge(s) be cost-of-sexvice based.

8

9 Q. Should TEP's RCS program be open to non-utility ownership models?

10 A.

11

12

13

14

15

16

17

18

19

20

Yes. While TEP's proposal is for a utility-owned RCS facility, Staff believes that the

program should also be open to non-utility owned community solar programs. A method to

achieve this would be to require TOP to sol ici t  non-uti l i ty owned commMty solar

installations of at least an equal number of Mrs, as TEP contemplates installing utility-

owned community solar facilities in the future. There are likely other ways non-utility owned

community solar projects could be included by TEP and Staff encourages interested parties

and TEP to consider such options. Specifically, Staff will recommend in TEP's general rate

case that TEP either solicit non-utility owned community solar installations of at least an

equal number of Mrs, as TEP contemplates installing util ity-owned community solar

facilities in the future, or propose another method to meaningfully include non-utility owned

community solar projects in its future community solar efforts.

21

22 Q.

23

24

Would TEP need Commission approval of the construction of community solar

facilities such as discussed in this proceeding apart from the aspect of the program

where customers are served under a Commission-approved tariff?

25 A. No. TEP could undertake construction and operation of community solar facilities without

26 any prior Commission action. The program approval is needed to offer Rider R-17 to
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1

2

3

4

specific customers. In fact TEP has signaled through their REST plan Slings that they will no

longer seek Commission approval of funding for facilities being built for their existing

community solar program, Bright Tucson Community Solar, via the REST process, but rather

will construct them and then seek inclusion of them in rate base during a future rate

5

6

proceeding as they would do so for other traditional generation facilities that are constructed.

TEP has a well-developed least cost integrated resource planning process in which it

considers resource additions.7

8

9 • Does Staff believe there may be other ways to structure a community solar program?

10 Yes. V(/hile Staff is supportive of TEP's proposed program, Staff believes that it would be

11

12

13

14

15

16

useful for TEP to explore other options for customer participation in a community solar

program. For example, because a customer is not having to host a rooftop solar system and

be compensated for hosting such a system, whether by fixing their cost for a period of time

as in the TORS program or via a monthly payment as is used by Arizona Public Service

Company's Solar Partner Program, perhaps a customer could stay on their otherwise

applicable tariff and take community solar power, rather than creating a new tariff as is now

the case.17

18

19 LIST OF RECOMMENDATIONS

20 Q- Please list all of your recommendations in this proceeding?

21 A. Staff makes the following recommendations:

22

23 1. Staff recommends that the Commission deny Tucson Electdc Power's request for

24 approval of an expansion of the TORS program by $15 million and up to 1,000

additional customers.25

26

A.

Q

II l I
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1 2.

2

3

4

5

Staff recommends that the advisory group requirement in Decision No. 74884 on p.

21, line 21 through p.22, line 2, be revised to allow Tucson Electdc Power to fulfill it

via the Arizona Public Service Company advisory group, while still meeting the goals

identified in Decision No. 74884. This includes setting a defined set of research goals,

having review of the direction of the project and feedback on program design from

the group, and public reporting of program results and research Endings.6

7

8 3.

9

Staff further recommends that the Commission consider approval of Tucson Electric

Power's proposed RCS program in Tucson Electric Power's on-going rate proceeding

in Docket Number E~01933A_15_0322.10

11

12 Staff further recommends that the Commission make a finding that Tucson Electric

13

14

Power's proposed Rider-17 community solar program, if approved, be deemed

eligible to be considered residential Distributed Generation ("DG") for the purpose

of REST compliance.15

16

17 5.

18

19

20

21

Staff further recommends that the Commission approve the Staff budget option for

the 2016 REST plan, reflecting a REST surcharge of $001300 per kph, and related

caps of $4.76 for the residential class, 35130.00 for the small general service class,

$1,300.00 for the large general service class, $15,000.00 for the industrial and mining

class, and $130.00 for the lighting class. This includes total spending of $56,645,849

and a total amount to be recovered through the REST surcharge of $47,836,52922

23

24 6.

25

Staff further recommends approval, as a pilot program, of the proposed energy

storage facilities, and recovery of prudently incurred costs through the Purchased

Power and Fuel Adjustment Clause.26

27

| ll

4.
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1 Staff further recommends that Tucson Electric Power file a revised Purchased Power

2

3

4

5

and Fuel Adjustment Clause Plan of Administration consistent with the Decision in

this case, in Docket Control, within 30 days of the effective date of the Decision. The

Plan of Administration should list the appropriate Federal Energy Regulatory

Commission account(s) in which the various energy storage-related costs would be

6

7

included.

8 8. Staff further recommends approval of the waiver requested by Tucson Electric Power

for the 2016 increment for the residential DG requirement in the REST rules.9

10

11 Staff further recommends that, Tucson Electric Power File i ts annual REST

12

13

14

compliance reports in a docket to be opened by Staff

10. Staff further recommends that Tucson Electric Power File the REST-TS1, consistent

15 with the Decision in this case, within 15 days of the effective date of the Decision.

16

17 Q. Does this conclude your direct testimony?

18 A. Yes, it does.

9.

7.

I
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RESUME

ROBERT G. GRAY

Employment History

Arizona Corporation Commission, Utilities Division, Phoenix, Arizona: Public Utility Manager
(February 2016 - present), Executive Consultant, Manager (December 2015 ._ February2016),
Executive Consultant III (November 2007 - December 2015), Public Utility Analyst V
(October 2001 - November 2007), Senior Economist (August 1997 - October 2001),
Economist II (lune 1991 -]uly 1997), Economist I Gmc 1990 -June 1991). Conduct economic
and policy analyses on a variety of natural gas issues in Arizona, including gas procurement, rate
design, interstate pipeline issues, revenue decoupling, energy conservation, low income issues,
customer services issues, special contracts, various tariff matters, and other natural gas issues.
Conduct economic and policy analyses on a variety of electricity issues in Arizona, including
power plant and transmission line siting cases, energy efficiency, renewable energy standards,
rate design, time-of-use service, and low income issues. Conduct economic and policy analysis
on water and wastewater issues. Supervise assigned Staff to ensure timely completion of
assigned tasks. Prepare recommendations and present written and oral testimony before the
Commission and organize workshops and other proceedings on various utility industry issues.
Represent the ACC in natural gas and electric proceedings at various state of Arizona
proceedings, the Federal Energy Regulatory Commission, the North American Energy
Standards Board, and on the National Association of Regulatory Utility Commissioners' Staff
Subcommittee on Gas, including serving as a past Vice-Chair and Chair of the NARUC Staff
Subcommittee on Gas.

Testimony

Resource Planning for Electric Utilities, (Docket No. 0000-90-088), Arizona Corporation Commission,
1990.

Citizens Utilities Company, Electric Rate Case (Docket No. E_1032_92_073), Arizona Corporation
Commission, 1993.

Resource Planning for Electric Utilities, (Docket No. 0000-93-052), Arizona Corporation Commission,
1993 .

Arizona Public Service Company, Rate Settlement (Docket No. E-1345-94~120), Arizona Corporation
Commission, 1994.

U S West Communications, Rate Case (Docket No. E-1051-93-183), Arizona Corporation Commission,
1995.
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Citizens Utilities Company, Electtic Rate Case (Docket No. E-1032-95-433), Arizona Corporation
Commission,1996.

Resource Planning for Electric Utilities (Docket No. U-000-95-506), Arizona Corporation Commission
1996.

Southwest Gas Corporation, Natural Gas Rate Case (Docket No. U-1551 -96-596), ArizonaCorporation
Commission, 1997.

Black Mountain Gas Company - Northern States Power Company, Merger (Docket Nos. G-03493A
98-0017, G-01970A-98-0017), Arizona Corporation Commission,1998.

Black Mountain Gas Company - Page Division Rate Case (Docket Nos. G-03493A-98-0695, G
03493A-98-0705), Arizona Corporation Commission, 1999.

Graham County. Utilities Company Rate Case (Docket No. G-02527A-00-0378), Arizona Corporation
Commission, 2000.

Black Mountain Gas Company - Cave Creek Division Rate Case (Docket No. G-03703A-00-0283)
Arizona Corporation Commission, 2000.

Southwest Gas Corporation, Natural Gas Rate Case (Docket No. G-01551A-00-0309), Arizona
Corporation Commission, 2000.

Black Mountain Gas Company -. Page Division Rate Case (Docket Nos. G-03493A-01 -0263), Arizona
Corporation Commission, 2001.

Duncan Rural Services - Natural Gas Rate Case (Docket No. G-02528A-01-0561), Arizona
Corporation Commission, 2001 .

Toltec Generating Facility Application Before the Arizona Power Plant and Line Siting Committee
(Docket No. L-00000Y-01-0112), September 2001 .

I

i

Lap Paz Generating Facility Application Before the Arizona Power Plant and Line Siting Committee
(Docket No. L-00000AA-01 -0116), December 2001 .

Bowie Generating Facility Application Before the Arizona Power Plant and Line Siting Committee
(Docket No. L-00000BB-01-0118), December 2001.

Southwest Gas Corporation, Acquisition of Black Mountain Gas Company (Docket No. G-01551A~02
0425), Arizona Corporation Commission, 2002.

Weldon-Mohawk Generating Facility Application Before the Arizona Power Plant and Line Siting
Committee (Docket No. L-00000Z-01-0114), February 2003.
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Arizona Public Service Company, Rate Proceeding (Docket No. E_01345A_03_0437), Arizona
Corporation Commission, 2004.

_
_
_

Graham County Utilities Company Rate Case (Docket No. G-02527A_04_0301), Arizona Corporation
Commission, 2004.

Southwest Gas Corporation, Rate Proceeding (Docket No. G-01551A-04-0876), Arizona Corporation
Commission, 2004.

Southern California Edison, Devers - Palo Verde 2 Transmission Line Application before the Arizona
Power Plant and Line Siting Committee, (L_00000A-06-0295-00130), 2006.

Sernstream Arizona Propane Acquisition of Energy West (Docket G-02.96A_06_0515), Arizona
Corporation Commission, 2006.

UNS Gas Inc., Rate Proceeding (Docket No. G-04204A_06_0463), Arizona Corporation Commission,
2007.

Semstream Arizona Propane Acquisition of Black Mountain Gas Company - Page Division (Docket G-
03703A-06-0694), Arizona Corporation Commission, 2007.

Northern Arizona Energy, LLC, Norther Arizona Energy Project Application before the Arizona
Power Plant and Line Siting Committee, (L-00000FF-07_0134_00133), 2007.

Arizona Public Service, Palo Verde Hub to North Gila 500 kV Transmission Lint Project Application
before the Arizona Power Plant and Line Siting Committee, (L-00000D-07-0566-00135), 2007.

Southwest Gas Corporation, Rate Proceeding (Docket No. G-01551A-07-0504), Arizona Corporation
Commission, 2008.

Arizona Solar One, LLC, Solana Generating Station and Gen-Tie Application before the Arizona Power
Plant and Line Siting Committee, (L_00000GG_08_0407-00139 and L-00000GG_08_0408_
00140), 2008.

Coolidge Power Corporation, Coolidge Power Project Application before the Arizona Power Plant and
Line Siting Committee, (L-00000HI-I-08_0422_00141), 2008.

UNS Gas Inc., Rate Proceeding (Docket No. G-04204A-08_0571), Arizona Corporation Commission,
2009.

E1 Paso Natural Gas Company, Rate Proceeding (Docket No. RP08-426), Federal Energy Regulatory
Commission, 2009.

Arizona Water/ Global Water CC&N Extension/Acquisition Proceeding (Docket Nos. W-01445A-06-
0199, etc.), Arizona Corporation Commission, 2009.
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Graham County Utilities Company Rate Proceeding (Docket No. G-02527A-09-0088), Arizona
Corporation Cormnission, 2009.

Southwest Gas Corporation Rate Proceeding (Docket No. G-01551A-10-0458), Arizona Corporation
Commission, 2010.

UNS Gas Ire., Rate Proceeding (Docket No. G-04204A-11-0158), Arizona Corporation Commission,
2011.

Semstrearn Arizona Propane, LLC Rate Proceeding, (Docket No. G-20471A-11-0150), Arizona
Corporation Commission, 2011.

ElPaso Natural Gas Company, Rate Proceeding, (Docket No. RP10-1398), FedeM Energy Regulatory
Commission, 2011.

Graham County Utilities Company Rate Proceeding (Docket No. G-02527A_12-0321), Arizona
Corporation Commission, 2013.

ACC Track and Record Renewable Energy Proceeding (Docket Nos. E-01345A-10-0394, E-0 1345A-
12-0290, E-01933A-12-0296, and E-04204A- 12-0297), Arizona Corporation Commission,
2013.

Johnson Utilities Application for Approval of the Sale and Transfer of Assets and Conditional
Cancellation omits Certificate of Convenience and Necessity (Docket No. WS-02987_13_0477),
Arizona Corporation Commission, 2014.

Richard Gayer, Complainant V. Southwest Gas Corporation, Respondent (Docket No. G-01551A-13_
0327), Arizona Corporation Commission, 2014.

Epcor Water Arizona, Inc. Application for Approval of a Certificate of Convenience and Necessity to
Provide Wastewater Utility Service in Maricopa County, Arizona (Docket No. WS-01303A-15-
0018), Arizona Corporation Commission, 2015.

Sur Zia Transmission, LLC, Application for a Certificate of Environmental Compatibility Authorizing
the Sur Zia Southwest Transmission Project, before the Arizona Power Plant and Line Siting
Committee (Docket No. L-00000YY-15-0318-00171), 2015.

Arizona Joint Legislative Review Committee on Carbon Emissions, Presentations at 9/24/2015 and
1 I22/2016 sessions.

Publications

(with David Beixy, Kim Clark, Lewis Gale, Barbara Keene, and Harry Sauthoff) Staff_Report on
Regqurce Planning. (Docket No. U-0000_90-088) Arizona Corporation Commission, 1990.
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(with Prey Ball) "Transmission Access Issues: Present and Future," October, 1991.

(with David Berry) Substitution of Photc o1taic§ for Line Extensions: Creating Consumer Choices .
Arizona Corporation Commission, 1992.

(with Barbara Keene and Kim Clark) Report of Rh_e_Task Force on the Feasibility of Implementing
Sliding Scale Hookup Fees,December, 1992.

(with Mike Kubo) "The Hub and Network Design Problem With Stopoversand Feeders: The Case of
Federal Express," Transportation Research A., Vol. 2'/A, 1993, pp. 1-12.

(width David Benny) S;4ff Guidelines on Mgotoiqltaics Versus Lin_¢ Extensions. Arizona Corporation

Commission, January 28, 1993.

(with Ray Williamson, Robert Hammond, Frank Mancini, and James Atwood) The Solar Electric
Option (Instead of_Power Line Extension). A joint publication of die Arizona Corporation
Commission and the Arizona Department of Commerce Energy Office, August, 1993.

(with David Berry, Kim Clark, Barbara Keene, Jesse Tsao, Ray Williamson, Randall Sable, Rona
Washington, Wilfred Shard, and Pram Bahl) S_taff Report on Res0111;<2 Planning. (Docket No.
U-0000-93-052) Arizona Corporation Commission, 1993.

Srai Report On Rural Local Calling Areas. (Docket No. E-1051-93-183) Arizona Corporation
Commission, March, 1994.

(with David Berry, Kim Clark, Barbara Keene, Glenn Shippee, ]uLIia Tsao, and Ray Williamson) Staff
Report on Resource Lanning- (Docket No. U-000-95-506) Arizona Corporation Commission,
1996.

(with Barbara Keene) "Customer Selection Issues," NRRI Quarterly Bulletin, Vol. 19, No.
Spring1998,National Regulatory Research Institute.

Staff Report on Purclgsed Gas Adjustor Mechanisms, (Docket No. G-00000C_98-0568) Arizona
Corporation Commission, October 19, 1998.

1,

Staff Report on the Rolling Avenge PGA Mechanism, (Docket No. G-00000C-98-0568),Arizona
Corporation Commission, September 6, 2000.

Staff Report_ Qr th ese
Commission, September 3, 2003.

<L2_ Circuit-Breaker in A_djustor Mechanisms, Arizona Corporation

Staff Report on Sothwest Gas Filing for Pre-Approv81 ofQost Recovery for Participation in the
K Morgan Silver Canyon Pipeline Project, (Docket No. G_01551A-04-0192), Arizona
Corporation Commission, ]ume 2, 2004.

1
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Staff Report .rm Arzona Pub1ic_service Company Filing for Pre-Apprgqal Qr Cost Rec9ye1;y_for
Participationin the Kinder Morgan Silver CanygpPipeline Project ,(DocketNo. E-01345A-04-
0273), Arizona Corporation Commission,August 16, 2004.

Staff Reporgpn ArizonaPublic Service Company Filingfor Pre approvalof_ CosLRecovery for
Participationin the Trangvestern Pipeline Phoenix Project, (Docket No. E-01345A-05-0895) ,
Arizona Corporation Commission, March 2,2006.

_

Staff Report on Southwest Gas Filing for_ Pre-Approvad_of Cost _Recovery for Participation in the
T_ranswestern_Pipe@e Phoen Project,(Docket No. G-01551A-06-0107), Arizona Corporation
Commission, May 16, 2006.

Staff RQLM on UNS_ Gas_ Filing for Pre-A_pprova1 of Cost Recovery for Participation in the
Iiganswestern Pi line Phoenix Project,(Docket No. G-04204A_06-0627), Arizona Corporation
Commission,]anuary 30, 2007.

Staff Review of UNS Electt: 2008 Renewable Energy Standard Tariff and I_mp1e1;nentation Plan,
(Docket No. E-04204A-07-0593), Arizona Corporation Commission,March25, 2008.

Staff Report on Sernstrearg Arizona Propane, Payson Division Bankruptcy. R_edgar;dzation. and other
issues,Arizona Corporation Commission,June 6, 2008.

Raff Review of_ UN_S Electric 109 Renewable Energy Standard Tariff and Imp1ement2jon_Plan,
(Docket No. E-04204A-07-0593), Arizona Corporation Commission, November 26, 2008.

Staff Revi¢ m of Tucson Electgc Power 2009 Rgmewable Energy Standard TaNffgd Implementation

Plan,(Docket No. E_01933A-07-0594), Arizona Corporation Commission, November 26, 2008.

St4ff_RepQrt for Aliz aWaterC_ornpany and Global Water Resources LLC's Consolidated Dg:ke_t
Addressing NumerousRequests for Extensions of Certi8cate>f Convenience and_Necessity
for Water and Wastewater Service asWellas the Transfer of As;e_ts,(Docket No. W01445A-06-
0199, etc.), Arizona Corporation Commission,May 10,2009.

Staff Review of UNS Electric 2010 Renewable Energy_STa3dard tariff_and Implementation Plan,
(Docket No. E-04204A-09-0347), Arizona Corporation Commission, January 5, 2010.

Staff_RQview of T;4:son Electric Power 2010 Rggzwable Energy Stand 1 T_a;r:iff and Implerrgntation
Plan,(DocketNo.E_01933A-09-0340), Arizona Corporation Commission, January 5, 2010.

I Staff Review_of UNS Electric 2011 Renewable Energy S;andarTariff and Irnlgerngrltation Plan,
(Docket No. E-04204A-10-0265), Arizona Corporation Commission, November 8, 2010.

Staff_ Review of T_ucson_ Electric Power 2011 Renewable Energ Stands T_ariff and Implegengation
Plan, (Docket No. E_01933A_10_0266), Arizona Corporation Commission, November 9, 2010.
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Staff Raw o.f_UNS_E1ectlic 2012 Renewable Energy Standard Tariff and Implementation Plan,
(Docket No. E-04204A-11-0267), Arizona Corporation Commission, October 25, 2011.

Staff Review of Tucson Electric Power 2012 Renewable Energy Standard 'Tariff and Im_p1em_gntag:>n
Plan, (Docket No. E-01933A-11-0269), Arizona Corporation Commission, October 25, 2011.

Staff Review of UNS Electric 2013 Rgiewnle _Energy Standard Tariff and Qnplenlentajjon Plan,
(Docket No. E-04204A_12_0297), Arizona Corporation Commission, October 18, 2012.

Staff R_eviewQf T14son_E1ectric Power 2013 Renewzible Energy Standard Tariff and Imp1ern_enta@n
Plan, (Docket No. E_01933A_12_0296), Arizona Corporation Commission, October 18, 2012.

Staff Rf3ew UN_S Electric 2014 Renewable_En§rgy Standard Tariff and Implemeqtatgn Bleu,
(Docket No. E-04204A-13-0225), Arizona Corporation Commission, September 30, 2013.

Staff Review of Tucson Electric Power )14 newable Energy Standard Tariff and Irnplernentation
Plan, (Docket No. E-01933A-13-0224), Arizona Corporation Commission, September 30, 2013.

Staff Review of UNS Electric 15 R;newa_b1e Energy_Standard Tariff and Implementation Plan,
(Docket No. E-04204A_14_0249), November 3, 2014.

Staff Review of Tucson Electric Pow;;201iRe1;wable En d Standard Tariff and Implementation
Plan, (Docket No. E-01933A_14_0248), November 3, 2014.

Renewable Energy Standard and Tariff Rulemaking (Docket No. RE-00000C-14-0112), Arizona
Corporation Commission, 2014.

(with other Staff members) Arizona Corporation Commission Comments on the Draft Clean Power
Plan, United States Environmental Protection Agency, (EPA Docket Number EPA-HQ-OAR-
2013-0602), December 1, 2014.

Staff Review of UNS _Electric 2016 Renewable Enerav Standard Tariff and Imp1ementatiop_P1an,
2015.(Docket No. E-04204A_15_0233),November 24,

(with other Staff members) Arizona Corporation Commission Comments on the Clean Power Plan
Federal Plan, Model Rules, and Clean Energy Incentive Program, United States Environmental
Protection Agency, (EPA Docket Number EPA-HQ-0AR-2015-0199), January 21, 2016.

Education

B.A.
M.A.
Exprexr Overnight De/ivegy Aircv'a]€' Network.

Geography, University of Minnesota-Duluth (1988)
Geography, Arizona State University (1990) Thesis: A Mode/for Optimizing the Federal
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Additional Training

1990
1993
1996

Seminars on Regulatory Economics
PURTI course on Public Utilities and the Environment
Center for Publ ic Uti l i t ies Workshop on Gas Unbundl ing and Retai l
Competition
NARUC Annual Natural Gas Conference
Local Distribution Company Restructuring and Retail Access and Competition
Conference

1999 .- 2007, 2010, 2012 NARUC Summer Committee Meetings
2001 Center for Public Utilities Workshop on Risk Management in Gas Purchasing
2003~2008 NARUC Winter Committee Meetings
2004-2007 NARUC Annual Convention

1997, 1998
1998

Memberships

NARUC - Staff Subcommittee on Gas - member, 1998 - present
NARUC - Staff Subcommittee on Gas - Vice-Chair - 2002 _t 2004
NARUC -. Staff Subcommittee on Gas .- Chair - 2005 .. 2007
Michigan State Institute for Public Utilities ._ NARUC Advisory Committee __ 2005~2007
NARUC - North American Energy Standards Board Advisory Council ._ 2006 _ present
NARUC - DOE LNG Partnership - 2003 - present
North American Energy Standards Board - Board of Directors - 2014 _ present
North American Energy Standards Board - Executive Committee, Retail Energy Quadrant, Retail
Electric End Users/Public Agencies Segment - 2014 - present



1TEP Ever , Capaci , and Cost Forecast
2016 2017 2018 2019 2020

Forecast
Retail Sales
MWI11 9,063,742 9,113,176 9.189,984 9.381,001 9.846,004

% Renewable
Energy
Required 6.0% 7.0% 8.0% 9.0% 10.0%

Overall
Renewable
Requirement
MW h 543,825 637,922 735,199 844,290 984,600

Utility ScQIC
Requirement
MWh 380,677 446,546 514,639 591,003 689,220

DG
Requirement
M Wh 163,147 191,377 220,560 253,287 295,380

ll

Exhibit RGG-2

OPEN MEETING
MEMORANDUM

THE COMMISSION

FROM: Utilities Division

DATE: March 11, 2016

RE: TUCSON ELECTRIC POWER COMPANY. - APPLICATION FOR
APPROVAL OF ITS 2016 RENEWABLE ENERGY STANDARD AND
TARIFF IMPLEMENTATION PLAN (DOCKET NO. E-01933A-15-0239)

On July 1, 2015> Tucson Electric Power Company ("TEP" or "Company") Bled for
Arizona Corporation Commission ("Cornrnission") approval of its 2016 Renewable Energy
Standard and Tariff ("REST") Implementation Plan. On September 16, 2015, TEP Filed a
supplement to its application reporting the results of its energy storage system solicitation and
evaluation.

TEP's initial Being requests approval of various REST plan components, including a budget,
customer class caps, various program details, continuation of a Company-owned rooftop solar
program, introduction of a community solar program, approval of energy storage projects, waiver
of the 2016 residential DG REST requirement, and compliance matters.

TEP's Five Year Projection of Energy, Capacity, and Costs

The table below shows TEP's forecast for energy and costs for its annual REST plans from
2016 through 2020.

TO:

I  I



RES DG
Requirement
M Wh 81,574 95,688 110,280 126,644 147,690
Non-Res DG
Requirement
M Wh

81,574 95,688 110,280 126,644 147,690

Total
Program Cost

$477836,529 $47,790,347 $45,638,929 $43,868,828 $41,224,02i--

Residential Photovoltaics Solar Hot Water
Number of .
Systems kW (kph)

Number of
Systems kph

2015 Installations 1,577 11,420
(3,984,159)

9 24,750

Reservations 2,293 12,590
(23,921,000)

NA NA

Commercial Photovoltaics Solar Hot Water
Number of
Systems kW (kph)

Number of
Systems kW

2015 Installations 36 7,150
(594,709)

NA NA

Reservations 165 36,450
(69,255,000)

NA NA

Residential Number of Projects kW kph
2012 2 4 7,465
2013 52 401 702,048
2014 1,875 13,461 21,743,879
2015 1,834 13,290 21,153,414

a
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r

TEP REST Experience Under 2015 REST Plan

The Cornmissiomapproved implementation plan for 2015 contemplated total spending of
$40,118,585 and total recoveries through the REST surcharge of $33,291,969

Regarding installations and reservations, the table below summarizes installations and
reservations for installations through June 30, 2015 by TEP.

Systems That Do Not Take a Utility Incentive

The following table shows the number, kw, and kph of systems that have been installed in TOP's
service territory that have not en an incentive from TEP and thus TEP has not used the
associated renewable energycredits ("RECs") to achieve compliance under the REST rules.

lll\\l



Non-Residential
2012 3 179 321,894
2013 8 5,011 9,020,250
2014 37 8,000 14,399,640
2015 39 8,250 14,850,135

Line Item 2016 2017 2018 2019
Candying
Costs

$4,085,866 $531,329 $475,422 $310,061

Book
Depreciation

$4,388,532 $600,000 $600,000 $600,000

Property Tax
Expense

$392,960 $65,01?

Operations
and
Maintenance

$498,667 $69,525 $71,611 $73,759

Total $9,366,025 $1,200,854 $1,147,033 $1,048,833

1
THE COMMISSIQN
November 24, 2015
Page 3

Leased Versus Non-Leased Systems

TEP indicates that a significant majority of residential systems are leased in 2014 and into
August 2015 (2701 leased systems versus 1008 non-leased systems). TEP indicates that M 37 non-
residential systems are non-leased in 2014 and all 39 non-residential systems so far in 2015 are non-
leased.

Bright Tucson Solar Buildout Plan

In recent years the Commission has approved continuation of TEP's buildout program at a
rate of up to $28 million annually. However, TEP has indicated that it will no longer seek approval
of Bright Tucson Solar Buildout Plan funding through the REST plan. Instead TOP will invest in
renewable energy projects and seek recovery of related costs via traditional methods, such as in a
general rate proceeding. Thus, TEP's buildout plan related costs Me Company is seeking to
recover through the REST budget are costs related to projects from past years' REST plans that are
not yet being recovered through base rates.

Energy Storage Solicitation

In TEP's 2015 REST plan f il ing with the Commission on July 1, 2014, TEP sought
Commission guidance as to how costs for a potential energy storage project could be recovered, in
anticipation of an upcoming solicitation TEP would hold for a 10 MW energy storage system
("ESS"). In Decision Number 74884, the Commission indicated that its preference at the time was
for TEP to recover such costs through TEP's Purchased Power and Fuel Adjustment Clause
("PPFAC"). TEP's proposed 2016 REST plan Being indicated that TEP would update it with
information on the ESS solicitation when it was completed. 'REP Bled this update in its September
16, 2015 supplement to its proposed 2016 REST plan.

l
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TEP's supplemental Bling indicates that TEP selected two 10 MW storage projects. TEP
indicated that the responses to the solicitation exceeded its expectations and that it woad be able to
do the two 10 MW projects for less cost than it expected to do the one 10 MW project it discussed
in its 2015 REST plan filing. The storage projects would involve two lithium battery variations,
with one including a 2 MW so facility. 'REP would contract with outside companies for the two
storage facilities for ten years of service from the facilities. TEP would pay fees to die two
companies totaling $1,520,000 annually, or a total of $15,200,000 over the ten year life of the
agreements with the outside companies.

TEP has indicated that the benefits of the project include providing frequency response at
pre-determined set points, voltage and VAR support, ramp rate control, and energy storage as
required. TEP has also cited that the storage projects will help TEP avoid possible North
American Electric Reliability Corporation ("NERC") penalties. TEP has indicated in discussions
with Staff that pursuit of storage projects such as these is necessitated by the increasing deployment
of renewable energy facilities on its grid and the concomitant grid support needs. Of note, TEP
also indicated to Staff that different renewable energy technologies require different type(s) of grid
support, so, for example, the grid support requirements of wind would be different than the grid
support requirements of solar.

TEP's agreements with the two proposed storage projects include protection for ratepayers
by requiring the storage facilities to demonstrate on a quarterly basis that their facilities can perform
up to the requirements of their contracts vnlth TEP. Regarding the 2 MWV solar facility, TEP would
own the associated RECs and be able to count them toward compliance.

Regarding cost recovery, Staff does not see a reason to change the guidance that was
provided to 'REP in Decision Number 74884 regarding the potential recovery of ESS related costs
through the PPFAC. Staff recommends that TEP File a revised PPFAC Plan of Administration
consistent with the Decision in this case, in Docket Control, within 30 days of the effective date of
the Decision. The Plan of Administration should list the appropriate FERC account(s) in which
the various storage-related costs would be included.

Energy storage is often cited as one of the key expected developments in the electric utility
industry in the coming years and deployment of these facilities on TEP's electric grid will provide
TEP with valuable experience in understanding the benefits and challenges of having storage assets
within its electric supply portfolio. Staff recommends approval, as a pilot program, of the proposed
energy storage facilities and recovery of prudently incurred costs through the PPFAC.

Residential DG Waiver Request

'REP is requesting in its proposed 2016 REST plan to be granted a prospective annual
waiver of the 2016 residential DG REST incremental requirement TEP has indicated that it
projects that it will not have enough RECs to demonstrate compliance with its residential DG
requirement in 2016 given that it is not counting toward REST compliance any residential DG
installations that it does not give an incentive to. In support of 'REP's request TEP cited the
following information in communications with Staff:

I

i
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In 2014, TEP installed or reserved 20.83 MW of non-incentivized residential solar
PV of capacity.
Through August 28, 2015, TEP has installed or reserved 21.042 MW of non-
incendvized residential solar PV of capacity.

Cumulatively, this additional 41.872 MW of residential solar capacity will produce,
on average, an additional 78,510,000 kph annuM (based on 1,875 kph per kW).
Although 'REP does not own title ro these REC's, nor can TEP claim these kph or
REC's for RPS compliance purposes, they represent more than double the
62,947,000 kph the Company retired for compliance in 2014. Combined these
values represent more than 1.5% of TEP's annual retail sales - the equivalent of the
Company's projected compliance requirement for the year 2020.

TEP indicated that as of the end of 2014 it had 62,947 MWh of residential DG
RECs and that it expects the 2016 residential DG compliance requirement ro be
approximately 81,600 MWh of residential DG RECs.

If the 600 installations, with an average system size of 6 kW and generating 1,800 kph/kw,
the total production of those installations for an entire year would be a little over 6,000 MWI1.
Thus the RECs from Ms program would not nearly 811 the roughly 20,000 MWh gap TEP has
identified.

In essence TEP is citing a high level of non-incentived market activity in its service territory
in the past and present to justify the granting of a waiver. During the Commission's Track and
Record proceeding and subsequent REST Rulemaking dockets, market activity was a commonly
cited possible way for a utility to demonstrate that the granting of a waiver is warranted. From the
information provided by REP, Staff believes that it is highly likely TEP will need a waiver of Me
2016 increment of the residential DG portion of its REST requirement and that the high level of
market activity in the past and present is an acceptable way to demonstrate the reasonableness of
granting such a waiver. TEP has indicated that RECs it receives from the 600 installations under
the initial pilot phase of the TORS program will not result in it achieving compliance in 2016.
Further, given the delays in this proceeding, it appears unlikely that TEP would receive any RECs
in 2016 from its proposed community solar program if  i t is ultimately is approved by the
Commission. This Bl ind by TEP represents the f i rst  waiver request by TEP since the
Colnrnission's mock and record proceeding concluded. Unlike typical REST plan filings which are
acted on by the Commission late in the previous calendar year or slightly into the year the plan is
applicable to, this REST plan is under consideration in a hearing process where TEP will not have
an approved REST plan for 2016 until well into 2016. Staff believes given the circumstances in this
case that an annual waiver of the 2016 increment of the residential DG compliance requirement
under the REST rules is warranted and Staff recommends approval of such a waiver. Under such
an annual waiver, it would be valid for the calendar year 2016, but TEP would have to seek a new
waiver if it wanted this waiver continued or expanded into 2017.

2016 REST Budget Proposal

The TEP and Staff REST plan budget proposal will be discussed in the remainder of this
document.

ill



2014 Tariff Revenue $390,856
•  vLower CostPurchased RenewableEver ,474,468

Customer Sited DisttibuteZi Renewable Ever| $252,935
Labor and Administration $83312
Metering -$3939§
Other Budget Items -$5E
Total Unspent 2014 REST' mE - $8,z§,321

Bu et ComponentsI 1 u 12015 Approved Bu et 2016 TEP and Smff'pn» p0sa1
Purtbaxed Renew/abk Ere 2

s

Above market cost of conventional
aeration

$22,971,774 $38,002>919

TEP Owned $8,022,530 $9,366,025
Subtotal $30,994,304 x47,368,944
Cuxto/ner Xited Dzlrtributed Renewable
En 14
Not-Residential PB§n-G0mg
Commitments

$7,214,196 $7,192,720

Meter Reading $35,363 $35,363

Customer Education and Outreach $100,000 $100,000
Subtotal 17,349,559 17,328,083
Internal and Contractor Training

Subtotal 18/,000 885,000
In urination Q//m5
Subtotal $100,000 175,000
Metmf8
Subtotal n01,680 $697,975
Laborand Ad/ninzlflraiio n

Internal Labor $468,442 $556,944
External Labor $302,401 $216,903
Materials,Fees, Supplies $60,000 $60,000
AZ Solar Website $4,000 $4,000

THE COMMISSION
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Page 6
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2014 Funds Carried Forward to 2016 REST Budget

TEP's Blind reflects the carry forward of $8,809,321 in unspent funds from TEP's 2014
REST budget. The table below accounts for what line items of TEP's 2014 REST budget those

ds came from.

The TEP and Staff REST budget proposal discussed herein reflects dais cairryfonvard of
unspent 2014 REST funds which reduce the amount of money required to be recovered through
the 2016 REST surcharge. This treatment is consistent with how the Commission has treated
funds carried forward in the past.

Proposed TEP and StaffBudget

Staff has reviewed the budget proposal contained inTEP's proposed 2015 REST plan and
agrees with TEP's proposed budget, The table below summarizes the budget being proposed by
TEP and Staff.

1



Subtotal $834,843 $837,847
IRzxearc/J and Deus/0 went

Renewable Integration and Operations
Sandy

$38,000 $38,000

Solar and Wind Forecast Integration
Portal

$100,000 $100,000

Solar Test Yard $50,000 $50,000
aField and Lab De adaption Analysis $50,000 $50,000

Dues and Fees $15,000 $15,000

Subtotal $253,000 1254000
1ITotal Span 140, 118,386 356,645,849

Car over of Previous Year's Funds 136,826,417 48,809,321
Total Amount for Remove 533,291,969 347,836,529

2015 » proved 2016 TEP Proposal 2016 Staff Proposal
REST Charge
(per kph)

$0.008 $0.013 $0.013

I ICla,fJ'C J`

Residential $3.83 $4.56 $4.76
Small General Service (Small
Commercial)

$100.00 $150.00 $130.00

Large General Service (Large
Commercial)

$1,015.00 $1,500.00 $1,300.00

Industrial and mimllg $8,000.00 $12,000.00 $15,000.00
Lighting $100.00 $150.00 $130.00

THE COMMISSION
November 24, 2015
Page 7

Recovery of Funds Through 2016 REST Charge

TEP's proposed caps and per kph charge are designed to recover TEP's proposed
spending and recovery levels in 20165 and StafFs proposed caps and per kph charge are designed
to recover TEP and Staffs proposed budget of $56.6 million and recovery level of $47.8 million.

The table below shows the proposed surcharge per kph for the TEP and Staff options as
well as the proposed caps under each option, in comparison to what is currently in effect for 2015.

Staffs proposal contains the same per kph REST surcharge as TEP's proposal does, but
adjusts the customer class caps differently than TEP did. Staffs proposed caps reduce the impact
on the small general service and large general service customers, reflecting that these two customer
classes contribute a much higher percentage of REST revenue than their share of "REP's MWH
sales and even with Staff's proposal wouldcontinue to do so.

The cost recovery by customer class for the TEP and Staff options for the 2016 REST plan
are shown in the table below. For comparison purposes, the table below also shows the projected
MWH sales by customer class for 2016.

l
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2016 Projected Sales

GMWH) 2016 TEP Proposal 2016 Staff Proposal
Residential 3,690,752

(40.7%)
$18,677,315
(39.1%)

$19,361,633
(40.5%)

Small General
Service

2,166,759
(23.9%)

$16,265,080
(34.0%)

$15,397,114
(32.2%)

Large General
Service

1,149,502
(12.7%)

$8,646,389
(18.1%)

$7,888,677
(16.5%)

Industrial and
Mining

2,024,188
(22.3%)

$3,813,236
8.0° /00

$4,766,545
Q0.0%)

Lighting 32,541
(0.4%)

$423,386
@.9%)

$418,891
09%)

Total 9,063,742 $47,825,407 $47,832,860

2016 TEP Proposal 2016 Staff Proposal
Residential - Average
Bi l l

$4.02 $4.17

Small Coxmnercial
Average Bill

$32.06 $30.32

Large Commercial -
Average Bill

$1,200.02 $11092.76

Industrial and IT,mg -
Average Bill

$12,000 $15,000

Lighting - Average Bill $19.05 $18.85
Residential - Percent at
Cap

754% 73.5%

Small Commercial -.
Percent at Cap

8.2% 9.3%

Large Commercial -
Percent at Cap

50.6% 57.0%

Industrial and Min; -
Percent at Cap

100.0% 100.0%

Lighting - Percent at
Cap

0.7% 1.3%

iv
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The table below shows the average REST charge by customer class as well as time
percentage of customers at the cap for each customer class.

Staff recommends approval of the Staff proposal.

Compliance Issues

Having reviewed the Company's compliance report Filed vldth the Commission in April
2015, the proposed REST plan filed in Judy 2015, and other applicable information, Staff concludes
that TEP has not used any RECs not owned by the utility to comply with the Commission's REST
rules in 2014.

I

Per A.A.C. R14-2-1812, UNS is required to File an annual compliance report. Staff
recommends that, TEP file its annual REST compliance reports in a docket to be opened by Star

I

i
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Staff Recommendations

Staff recommends that the Commission approve the Staff budget option for the
2016 REST plan, reflecting a REST surcharge of 30.01300 per kph, and related
caps of $4.76 for the residential class, $130.00 for the small general service class,
$1,300.00 for the large general service class, $15,000.00 for the industrial and mining
class, and $130.00 for the lighting class. This includes total spending of $56,645,849
and a total amount to be recovered through the REST surcharge of $47,836,529

2. Staff further recommends approval, as a pilot program, of the proposed energy
storage facilities and recovery of prudently incurred costs through the Purchased
Power and Fuel Adjustment Clause.

3. Staff further recommends that Tucson Electric Power tile a revised Purchased
Power and Fuel Adjustment Clause Plan of Administration consistent with the
Decision in this case, in Docket Control, within 30 days of the effective date of the
Decision. The Plan of Administration should list the appropriate Federal Energy
Regulatory Commission account(s) in which the various storage-related costs would
be included.

Staff further recommends approval of the waiver requested by Tucson Electric
Power for the 2016 increment for the residential DG requirement in the REST
rules.

Staff further recommends that Tucson Electric Power f i le its annual REST
compliance reports in a docket to be opened by Staff

6. Staf f  further recommends drat Tucson Electric Power Ble the REST-TS1,
consistent with the Decision in this case, within 15 days of the effective date of the
Decision.

Thomas M. Broderick
Director
Utilities Division

'Ì MB:RGG:red\BES

ORIGINATOR: Robert Gray
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Documents Regarding Community Solar
Marketplace

I

i



The Benefits of Community Solar Page 1 of6

SolarCity Bio

The Benefits of Community Solar
By SolarCity June 17, 2015

in Tweet Share 633 n Like Share 456i G91 43

Poll after poll after poll has indicated that solar - an infinite power source that
creates no pollution and requires no water to generate electricity - is the most

popular energy choice in America. This rise in support is driven in large part by

economics, and we believe is likely to increase as the cost of solar continues to
fall. Now another barrier to solar's growth is being eliminated: the requirement of
home ownership.

More people than ever can go solar

Thanks to community solar programs like the one SolarCity announced today,
even renters can reap the benefits of affordable energy. These programs have

http://blog.solamity.comlthe-benefits-of-community-solar 3/7/2016

in
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made clean, abundant energy accessible when installing solar panels isn't a

viable option. Community solar, sometimes called "solar gardens," enables

people to share solar when they are grid-connected. Subscribers to a community
solar program can purchase a portion of the energy produced by the community
solar project at a lower kph rate than charged by their local utility, and in return,
they receive a credit on their utility bill. Ask the 100 million renters in the United
States if they'd switch to cleaner, more affordable energy given the choice, and

the potential impact of community solar becomes clear.

Energy cost savings

Participating in a community solar project can have vast economic benefits for
residents and municipalities alike. Minnesota's new community solar program is
expected to be the largest in the nation when completed. Cologne , the first local
government in the state.to require that all of its city facilities' energy needs will be

sourced from solar, is expected to save $1 .1 million over the next 25 years. A
solar garden in Milton, New Hampshire is being built atop the town's capped
landfill with the sole purpose of selling electricity back to the local utility company.
Community members that participate in the solar garden will be eligible for annual
rebates.

Cleaner, green energy

Solar offers significant positive environmental impact. SolarCity's average solar

power system can offset 178 tons of CO2 over 30 years - that's like saving the
amount of fuel it takes to drive 390,375 miles. Public utility commissions are
slowly recognizing this positive impact by supporting policies that enable solar
companies to partner with local utility companies that mandate community solar
gardens, resulting in a co-existence that offers consumers a choice in their source
of power and allows utilities to better manage meeting their energy needs. In
2015, Pacific Gas & Electric (PG&E) received permission from state regulators to

offer its customers a community solar option. In 2013, Minnesota enacted a
statute requiring local utility companies to ensure that by 2020 at least 1.5% of
their retail electricity sales in the state are produced from solar, and SolarCity is

i

http://blog.solarcity.com/the-benefits-of-community-solar 3/7/2016
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I

proud to be contributing community solar installations in furtherance of that

mandate.

For more info on our new community solar program, click here.

This release contains form/ard-looking statements including, but not limited to, statements regarding adoption rates of solar energy, cost of solar

energy systems, future project construction, environmental benefits of solar energy, and anticipated savings. Forward-looking statements should

not be read as a guarantee of future performance or results, and will not necessarily be accurate indications of the times at, or by, which such

performance or results will be achieved, if at all. Forward-looking statements are subject to risks and uncertainties that could cause actual

performance or results to differ materially from those expressed in or suggested by the form/ard looking statements. You should read the section

entitled "Risk Factors" in SolarCity's quarterly report on Form 10-Q, which has been filed with the Securities and Exchange Commission and

identifies certain of these and additional risks and uncertainties. We do not undertake any obligation to publicly update or revise any forward-

looking statement, whether as a result of new information, future developments or otherwise.

Laurie Garion 6/18/2015 5:14352 AM

When will this be available in Florida?

Reply to Laurie Garion

Brandon Murray 6/24/2015 6:01 :09 AM

Looking forward !

Reply to Brandon Murray

Kevin Franzen 6/24/2015 4:05:55 PM

Does a renter need to purchase a KW per say to get the rebates or just request
usage of the solar power? Here in Utah where Solarcity sadly not doing
residential homes yet there is a solar farm where people can choose to buy 1 to 2

http://blog.solarcity.com/the-beneiits-of-community-solar 3/7/2016
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kw systems and off set the bill but not many purchased at current time as it would

not be worth the rebates.

Reply to Kevin Franzen

solarcity 9/3/2015 1:54:09 PM

Hello Kevin,

Thank you for your interest in solar. While we don't have news about growth
the Utah just yet, we hope to soon. Stay tuned.

Thanks!
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US Community Solar Market to Grow Fivefold in 2015, Top
500MW in 2020

MARKETS & POLICY

California, Minnesota, Colorado and
Massachusetts will pave the way.

Lr
4

by Mike Munsell
June 23, 2015

Photo Credit; shutterstock.com

The U.S. community solar market is approaching a tipping point. In its latest report,
U.S. Community Solar Outlook 2015-2020
(http://www. green techm edit. com/research/report/us-community-solar-market-
outlook_-2015-2020)., GTM Research forecasts the market to grow fivefold this year,
with 115 megawatts installed. By 2020, community solar in the United States will be
an annual half-gigawatt opportunity.

With 66 cumulative megawatts installed through the end of 2014, the U.S. community
solar market is just getting off the ground. However, GTM Research has pegged it as
the most significant solar growth market for the United States. Between 2014 and
2020, GTM Research expects U.S. community solar to have a compound annual
growth rate of 59 percent.
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FIGURE: Annual U.S. Community Solar Installations, 2010-2020E
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According to the report, there are 24 states with at least one community solar project
on-line, and 20 states have or are in the process of enacting community solar
legislation. However, it's four states -- California, Colorado, Massachusetts and
Minnesota -- that will install the majority of community solar over the next two years.

In the near term, these four state markets will serve as the core drivers of demand,
fueling more than 80 percent of installations over the next two years.

"Looking ahead to 2020," said Senior Solar Analyst Cory Honeyman, "the community
solar opportunity is poised to become more geographically diversified, as developers
ramp up service offerings to utilities in states without community solar legislation in
place and as national rooftop solar companies enter the community solar scene."

The report identifies 29 developers that are actively working on community solar
projects. Today, two companies, Clean Energy Collective and SunShare, together
account for 32 percent of operating community solar capacity.
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FIGURE: Community Solar Developer Landscape
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Source: GTM ResearchU.S. Community Solar Outlook 2015-2020
(http://www.greentechmedia.com/research/report/us-community-solar-market-
outlook-201_5-2020)

However, GTM Research expects a wave of market entry and expansion over the
next five years, as rooftop solar companies including NRG, Sun Edison, and SolarCity
build out their community solar efforts.

The next five years willseethe U.S. community solar market add an impressive 1.8
gigawatts, compared to just 66 megawatts through the end of 2014.

***

For more information, download the report brochurehere
(http://www.greentechmedia.com/research/report/us-community-solar-market-
outlook-2015-2020).

Mike Munsell
Marketing Manager
GTM Research

Mike Munsell is a Marketing Manager with GTM Research. Mike covers key findings from GTM Research's
solar, grid edge and energy storage reports and data services. He also hosts GTM's weekly Energy News
Quiz.
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Exhibit RGG-4

Residential Solar's Limits Graph
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EXECUTIVE SUMMARY
TUCSON ELECTRIC POWER COMPANY

DQCKET no. E-01933A-15-0239

y responsive testimony addresses the direct testimony Bled by the Residential Utility
Consumer Office ("RUCO") and the Energy Freedom Coalition of America ("EFCA") on March
11, 2016. I make the two following two additional recommendations beyond those contained in my
Direct Testimony. Staff recommends that the RCS program include a third party owned component
where Tucson Electric Power Company("TEP") would solicit the same amount of generation

. - third party owned supplier at die same time as TEP implements utility-owned
generation for the RCS program. Staff further recommends that rather than having the 15 percent
provision for the RCS program, TEP adjust the customer's charge each following year for any

average monthly usage higher or lower in the previous year.

I'll la l



Responsive Testimony of Robert G. Gray
Docket No. E-01933A-15-0239
Page 1

1 INTRODUCTION

2 Q- Please state your name, occupation, and business address

3 A.

4 or

5

My name is Robert G. Gray. I am a Public Utilities Manager employed by the Arizona

Corporation Commission ("ACC" "Colnmission") in the Utilities Division ("Start"). My

business address is 1200 West Washington Street, Phoenix, Arizona 85007

6

7 Q. Are you the same Robert G. Gray that filed direct testimony in this proceeding

8 A. Yes.

9

10 Q. What is the purpose of your Responsive Testimony

11 A.

12

13

My Responsive Testimony discusses certain issues raised in the Direct Testimony of

Residential Util ity Consumer Off ice ("RUCO") and the Energy Freedom Coalition of

America ("EFCA") and provides a clarification regarding references to a Staff anal

14

15 Q. Have you reviewed the Direct Testimony of EFCA and RUCO in this proceeding?

16 A.

17

Yes. I have reviewed the Direct Testimony of EFCA Witnesses Charles J, Cicchetti, R

Thomas Beach, and David W. Deramus. I have also reviewed the Direct Testimony of

RUCO WitnessLon Huber.18

19

20 DISCUSSION OF EFCA TESTIMONY

21 Q.

22

Does EFCA euqmress concerns regarding Tucson Electric Power Company ("TEP")

being anticompetitive and monopolistic?

23 A.

24

25

26

Yes. AH three EFCA witnesses express such a concern. In regard to the TORS program, as

both TEP and RUCO have noted, the 600 installations under the pilot program are a

relatively small portion of  the DG market during that time, as was noted during the

Commission's consideration of the pilot program Staff believes that if TEP were to

I
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Docket No. E-01933A-15-0_39
Page 2

implement a program that dominated or monopolized the DG marketplace that would

certainly be a concern. Staff continues to recommend against expansion of the TORS

program for the reasons stated in my direct testimony.

Regarding the RCS program, Staff believes that inclusion of a third party option of some sort

would help alleviate such concerns regarding this program. Although Staff is recommending

that the RCS program be considered for approval in TEP's general rate proceeding, Staff

encourages parties, as a part of this proceeding, to present information and proposals

regarding how they believe third parties could participate in TEP's RCS program.

11 Q Does Staff have a recommendation for a way to implement third party participation in

the RCS program?

Yes. A relatively simple way for third parties to participate in the RCS program would be to

require TEP, whenever it constructs or issues an RFP to construct utility-owned RCS

capacity, to issue a companion RFP to construct the same amount of third party owned

capacity for use by TEP under the RCS program. TOP coda then enter into a purchased

power agreement to acquire die production from the third party owned facility to serve

customers on the RCS program. Staff recommends that the RCS program include a third

party owned component where TEP would solicit the same amount of generation capacity

from a third party owned supplier at the same time as TEP implements utility-owned

generation for the RCS program.

23 Q Please discuss the three EFCA witnesses' concerns regarding customers under the

TORS or RCS programs getting up to 15 percent in additional free electricity.

Staff agrees with EFCA that customers could get up to 15 percent in additional electricity

without having their bill adjusted upward. While it seems unlikely that most customers would

II H l
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Docket No. E-01933A-15-0239
Page 3

1

2

3

4

5

6

7

8

9

track and control their consumption at the level of detail needed over an annual period to

take full advantage of this provision, it is possible that certain customers would do so

Therefore Staff recommends that randier than having the 15 percent provision for the RCS

program, TEP adjust the customer's charge each following year for any movement in the

customer's average monthly usage higher or lower in the previous year. For example, if a

customer paid $100 per month in 2017 and in 2017 their usage was 108 percent of the usage

level used to set the $100 charge, the customer's monthly charge would be adjusted upward

to $108 for 2018. And each year thereafter the monthly charge woad be reset to reflect the

previous year's usage level.

10

l l Q. Mr. Cicchetti indicates that he believes that TEP can consider all DG resources

12 within TEP's service territory for REST compliance purposes. Do you agree

13 No. The sentence Mr. Chicchetti references in the REST Rules regarding Commission

consideration of all available information must be viewed within the context of the remainder14

15

16

17

18 own

19

20

21

22

23

24

25

of the REST rules. The same Rulemaking (Docket Number RE-00000C-14~0112) that

contained the "available information" statement also inserted new language to the REST rules

stating that "Any Renewable Energy Credit created by production of renewable energy which

the Affected Utility does not shall be retained by the entity creating the Renewable

Energy Credit. Such Renewable Energy Credit may not be considered used or extinguished

by any Affected Utility without approval and proper documentation from the entity creating

the Renewable Energy Credit, regardless of whether or not the Commission acknowledged

the kWhs associated with non-utility owned Renewable Energy Credits." (Rl4-2-1805.E). A

further reading of the record in the 14-0112 docket indicates that the Commission clearly did

not intend for TEP to count RECs toward REST compliance that the utility has not explicitly

acquired. Staff does not believe any such use of RECs complies width the REST miles

26

A.

l l
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l

2

DISCUSSION OF RUCO WITNESS LONG HUBER'S DIRECT TESTIMONY

Please discuss RUCO's Direct Testimony.Q.

3

4

5

6

7

RUCO's view on the issues of the residential DG waiver and the consideration of a program

like community solar as distributed generation are similar to Staffs. Regarding the RCS

program itself, RUCO is supportive of the concept of community solar but has indicated Ir

cannot support the program as currently designed. RUCO expresses two of the same

concerns Staff does, nth the program being limited to homeowners and the program lacking

8

9

a third party component.

10 Q. Does RUCO differ firm Staff in regard to the TORS program expansion?

11 A.

12

13

14

15

16

17

It appears dirt with certain modi8cations RUCO would be supportive of expansion of the

TORS program, whereas Staff  is not recommending approval of the TORS program

expansion. \Xthile Staff is certainly supportive of making any program more efficient, in the

case of the TORS program, Staff simply believes that TEP's identification of the community

solar program as a less expensive alternative to TORS that offers more benefits and can reach

more customers makes it problematic to support the TORS program now or in the fume

absent some change in the relative cost of the rooftop and community solar programs.

18

19 CLARIFICATION

I

20

21

Q. Are there references to a Staff analysis in TEP Witness Tillman's Direct Testimony

and then responding references to a Staff analysis by EFCA Witness Beach's Direct
I

I

I
I

22

23

24

25

26

Testimony?

Yes. For example, on pages 15-17 of Mr. Tillman's Direct Testimony he makes numerous

references to a "Staff analysis" contained in Staffs Memo (filed on November 3, 2014, in Docket

Number E-01933A-14-0248) on TEP's proposed 2015 REST plan and the resulting Commission

Decision (No. 74884). Similarly, on pages 4-6 of Mr. Beach's Direct Testimony he provides

I 111-1

A.

A.
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1

2

responding comments on a Staff analysis." The focus of this discussion is on a table showing

customer bill estimates for an existing non-DG customer, a net-zero DG customer, and a customer

3 under TEP's proposed TORS program

5 Q. Does Staff agree with TEP's characterization of this as a Staff analysis

7

8

9

10

No. As noted in the Staff Memo under question, the numbers in the table were provided to

Staff by TEP and thus represent an analysis TEP conducted and provided to Staff for consideration

in regard to the 2015 REST plan. Specifically on page 6 the Staff Memo states that "The table below

shows a comparison provided by TEP of what a typical customer pays under different scenarios

Staff then made some observations based upon the information provided by TEP

11

12

13

14

Q In your Direct Testimony you discuss the use of a waiver or up front incentive to

address REST compliance, rather than the TORS and/or RCS programs. Do you have some

clarifying discussion regarding this subject

16

17

18

19

20

21

22

Yes. I indicated that a waiver at no cost or a small up front incentive at a relatively low cost

appeared to be lower cost compliance options than TORS and RCS. I should clarify that in

discussing the up~£ront incentive being a low cost option, I was only speaking in rems of the direct

cost of the small up-front incentive that would be recovered through the REST budget, without

consideration of other costs a rooftop installation may entail. Other things being equal, Staff

recognizes that utility-scale installations generally cost less than utility rooftop installations. Thus

Staff would emphasize the waiver option, with no cost, over the small up-front incentive option for

REST compliance purposes

23

24 RECOMMENDATIONS

25 Q Does Stab have any changes to the recommendations contained in your Direct

Testimony

llllllll
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I make the two following two additional recommendations beyond those contained in my

Direct Testimony.

Staff recommends that the RCS program include a third party owned component

where TEP would solicit the same amount of generation capacity from a third party

owned supplier at the same time as TEP implements utility-owned generation for the

RCS program.

Staff further recommends that rather than having the 15 percent provision for the

RCS program, TEP adjust the customer's charge each following year for any

movement in the customer's average monthly usage higher or lower in the previous

year.

12 Q. Does this conclude your Responsive Testimony?

Yes. it does.
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Direct Testimony of Lon Huber
Tucson Electric Power Company
Docket No. E-01933A-15-0239

1 I. INTRODUCTION

2 Q. Please state your name, position, employer and address.

3 Lon Huber. I am a Directorate Strategen Consulting LLC, located at2150 Allston

4 Way # 210, Berkeley, CA 94704.

5

6 Q. Please state your educational background and work experience.

7

8

My career in the energy industry began in 2007 when I started working at a

research institute housed within the University of Arizona. In 2010, I became

9 the governmental affairs staffer for TFS Solar,

10

11

12

a solar photovoltaic ("PV")

installation company based in Tucson. I was hired by Sur tech America in 2011

where I led the company's regulatory and policy efforts in numerous US states

until December 2012. In 2013 I served as a consultant for the Residential Utility

13

14

15

Consumer Office ("RUCO") on energy issues. I joined RUCO as a full time

employee in January 2014. I left RUCO in March 2015 to join Strategen

Consulting, where l continue to advise RUCO on energy policy matters.

16

17

18

19

20

I obtained a Bachelor of Science Public Administration degree in Public Policy

and Management from the University of Arizona in 2009. l also received a

Master of Business Administration degree from the El ler Col lege of

Management at the same university. A full resume is attached as Attachment

21

22

23

A.

A.

A.

1
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\ Direct Testimony of Lon Huber
Tucson Electric Power Company
Docket No. E-01933A-15-0239

1 Q. What is the purpose of your testimony?

2

3

4

The purpose of my testimony is to communicate RUCO's position on several

elements of the Company's 2016 Renewable Energy Standard and Tariff

("REST") Implementation Plan ("IP" or "Plan").

5

6 Q. What are the specific elements your testimony will focus on?

7

8

g

10

The Company's request to expand its utility-owned distributed generation

program and its proposal for a new residential community solar program. Also,

the request for a waiver from the residential portion of the REST and a

distributed generation (DG) definition change in the REST.

11

12 Q. Do you have previous experience with REST plans?

13

14

Yes, I have followed and/or drafted comments on REST plans, including TEP's

past REST plans, for many years on behalf of different clients.

15

16 RUCO'S RESPONSE

17 Q. What is RUCO's view of TEP's 2016 REST filing?

18

19

20

In general, RUCO is supportive of the filing. That said, RUCO is open to

considering the perspectives of other parties on certain issues within the REST

plan. Finally, RUCO would like to see modifications to the proposed community

21 solar program.

22

A.

A.

A.

A.

2



Direct Testimony of Lon Huber
Tucson Electric Power Company
Docket No. E-01933A-15-0239

1 Q. What is RUCO's view of utility owned residential solar program?

2 RUCG views the expansion of the utility owned residential solar program as

3 largely a prudence question for the upcoming rate case.

4

5 Q. Why does RUCO view it that way?

6

7

8

9

The Company is not seeking any cost recovery through the annual REST

implementation tariff. As the Company states "Cost recovery and prudence for

TEP's program will be determined through the Company's next general rate

case, subject to Commission review and approval.l51

10

11 Q. Should there be no consideration of program elements through this

12 proceeding?

13

14

15

16

Not necessarily. They may be improvements or policy considerations to be

made to help shape the program. For instance, refining research objectives,

creating a stronger link between DSM programs and this solar program, or

tailoring the overall program size.

17

18

19

20

A.

A.

A.

1 See Direct Testimony of Carmine Tillman page 7, lines 23 .. 25
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Direct Testimony of Lon Huber
Tucson Electric Power Company
Docket No. E-01933A-15-0239

1 Q. Does RUCO have any suggestions regarding these topics for the

2 residential program?

3

4

Not at this time. Given that 4,044 traditional residential PV applications were

submitted in 2015, only 600 coming from TEP seems reasonable?

5

6 Q.

7

Is RUCO making any claims as to the prudence of the Company's existing

or future rooftop solar investments?

8 No.

9

10 Q. Does RUCO still support the "cost parity" rule?

11 Yes. RUCO will be analyzing this very closely in the TEP rate case.

12

13 Q. What is RUCO's view of the new residentialcommunity solar program?

14

15

16

17

18

RUCO finds it encouraging that the Company is looking into new and innovative

ways to deliver renewable energy to customers. Finding the lowest cost ways

to do this should be applauded. Nonetheless, RUCO respectfully believes that

the proposed community solar program can be improved and expanded upon

due to both program design and market equity issues.

19

20

2 See Direct Testimony of Carmine Tillman page 10

A.

A.

A.

A.

4
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1 Q. Please explain the programmatic issues as you see them.

2

3

RUCO sees two major issues with this program. The first major issue is that this

program is primarily designed for homeowners. The second major issue is that

4 the program doesn't provide markeVbusiness model equity in the form of an

5 alternate third-party centric model.

6

7

8

9

Community solar holds so much promise precisely because it can reach a much

broader spectrum of residential customers than traditional rooftop solar, like

renters. The program, as proposed, does not capture this foundational benefit.

10

A secondary issue involves not allowing customers to make an upfront

payment. This has the potential to reduce program costs and provide some

savings to participants. RUCO views this as an item that can be added down

the road. Another option that should be explored is community storage. A

program of this nature can help firm up the solar generation of participants and

provide other services to the utility system.

y

18 Q. Can these issues be corrected?

19 Yes, it would not be hard to fix this program design and add new elements.

Specifically, the Company could offer a shorter term offering to non-

homeowners at a different price to solve the renter issue.

5

lllllllll

A.

A.
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1 Q. Please explain the market equity issue as you see it.

2

3

The program as proposed is a utility-centric product offering in a market sector

absent of third-party participation. This is the exact opposite situation from the

4 rooftop solar sector (before TEP's program) where it was a third-party

5 dominated market sector with almost no utility participation. RUCO believes that

6

7

8

a diversity of business models can be a good thing for all ratepayers, which is

one of the reasons why RUCO supported TEP'sjump into the residential rooftop

solar market. The same can be said for the community solar market and third

9 parties.

10

11 Q. Can this issue be corrected?

12

13

14

Yes. RUCO proposes exploring a third party-centric community solar model of

equivalent size. This could be done through a stakeholder process with a

program filing for Commission consideration in the 2017 REST plan.

15

16 Q. Is RUCO advocating for virtual net metering?

17

18

19

While RUCO is not pushing for a specific model at this time, RUCO is not

proposing nor would it support virtual "full retail" net metering for community

solar. RUCO envisions competitive cost based procurement and crediting

20 mechanisms.

21

22

A.

A.

A.

6
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1 Q. How could this work without virtual net metering?

2

3

4

5

6

Ultimately the stakeholder process will help determine what program design is

most favorable to different parties, but a "sleeving" arrangement could be

utilized where the utility takes possession of the power and is the intermediary

or the Commission can setup distribution related wheeling charges. There are

likely more arrangements that can be explored.

7

8 Q. Could RUCO support the community solar program as proposed?

9

10

No, not without expanding the program to a wider field of participants and not

without exploring a third party model for community solar.

11

12 Q.

13

Moving to a new issue, is RUCO supportive of TEP's request for a waiver

from the residential portion of the REST?

14

15

16

RUCO is comfortable with a one-yearwaiver of the residential DG requirement.

As illustrated by the 4,000 plus applications submitted in 2015, the DG market

appears to be robust for the time being.

17

18 Q. Why is a waiver necessary?

19 RUCO views it as a by-product of the lack of a long-term renewable energy

20 credit (REC) exchange system.

21

7

lllll I

A.

A.

A.

A.
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1 Q. Is this REC issue related to the distributed generation definition change

2 the Company is seeking?

3

4

In part, but not entirely. There could be a chronic shortage of RECs to meet the

residential targets even with a "healthy" DG market. Depending on Commission

5 action, new programs may be needed to fulfill REST targets.

6

7 Q. What is RUCO view of this definition modification request?

8

9

RUCO supports the concept of allowing renewable energy facilities located

within the distribution system, serving residential customers, to count toward

10 the residential REST requirement.

11

12 Q. Does this conclude your testimony?

13 Yes, it does.A.

A.

A.

8
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EDUCA T10N

January 2010- May 201 l
Eller College of Management _ University of Arizona
Masters of Business Administration (MBA)

August 2005 - May 2009
School of Government & Public Policy - University of Arizona
Bachelor of Science - Public Policy and Management

RELE VANT WORK EXPERIENCE

Strategen Consulting
Director -March 2015 to present

Arizona's ResidentialUtility Consumer Office (RUCO)
Special Projects Advisor and former consultant - April 2013 to March 2015

Responsibilities: policy analysis and design, advocacy, case testimony, constituent outreach, and
financial analysis.

o Team lead on net metering, utility-owned rooftop solar, and new resource procurement
policies.

•

Sur tech America

•

Manager, Regional Policy - September 2011 to December 2012
Point person for the company in every key state solar market except California.

o Worked to balance cost effective utility-scale solar with state distributed generation
policy goals.
Elected by SEIA member companies to be the state lead in Arizona.O

TFS Solar
Government Affairs - September 2010 to September 201 1

Created a solar financing program for faith based organizations in Tucson.
Instrumental in forming the Southern Arizona Solar Standards Board.
Advocated for policies in front of ACC.

•

•

•

Arizona Research Institute for Solar Energy at the University of Arizona
"Founding employee" and Policy Program Associate _. August 2007 to September 2010
» Helped build the institute while gaining experience with the technical attributes and challenges of

various energy technologies.



Lon Huber
928-380-5540

lonmhub€r@gmail.com

Congressional Fellow D.C.
January 2009 to May 2009
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1 I. RESPONSE

2 Q. Have you previously filed testimony in this docket?

3 Yes, I previously submitted direct testimony in this case.

4

5 Q. What is the purpose of your response testimony?

6

7

8

Upon review of the direct testimony of Parties, I do not have any substantial

additions to my direct testimony. That said, my responsive testimony

touches on a few miscellaneous topics covered by Staff and EFCA

9 witnesses.

10

11 Q. Are there areas of agreement between RUCO and Staff?

12

13

Yes, we both agree about the waiver and Renewable Energy Standard and

Tariff (REST) distributed generation (DG) definition change. We also share

14 similar perspectives on the proposed community solar program. Both

15

16

17

RUCO and Staff believe there should be room for third party business

models and participation.1 RUCO emphasizes the importance of a third

party program while Staff emphasizes third party ownership.

18

19 Q. Are there other areas of alignment?

20

21

Yes, RUCO agrees with Staff that the Advisory Committee should be

merged with the APS advisory group.

1 Page 17 line 10 of Gray Direct

A

»

A.

A.

A.

A.

1
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1 Q. Are there areas of agreement between RUCO and EFCA?

2

3

4

5

6

7

8

9

There is some agreement on a slim set of issues, although the tone and

manner of addressing those issues may be substantiality different. RUCO

agrees that the proposed community solar program should be expanded

beyond residential home owners. RUCO also believes that the Company

should, and is, being exposed to some form of private sector discipline. The

big disagreement on this latter point is that RUCO believes this can be

accomplished within the current regulatory framework as opposed to having

the company offer solar through an unregulated subsidiary.

10

11 Q. How is RUCO proposing to exert private sector discipline?

12 Mainly through the "cost parity" principle.

13

14 Q. Please explain.

15

16

The net ratepayer cost per TEP owned PV system cannot be more than

the fixed cost shift from a similarly sized net metered PV system.

17

18 Q. Is this Commission policy?

19

20

21

22

23

Yes, on page 22 Decision No. 74884 states the following:

"IT IS FURTHER ORDERED that Tucson Electric Power Company should

ensure that the cost of the utility-owned residential distributed generation

program is similar to that of third-party programs. Accordingly, TEP should

commit to cost parity with current net metering rates, and if rate design is

2

A.

A.

A.

A.
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1

2

3

addressed in the future in a way that materially impacts existing net energy

metering participants, TEP should evaluate options for existing solar

customers, as well as TEP DG customers, to minimize any cost parity

4 issues between the two groups and unintended impacts."

5

6 Q. What happens if the cost is higher?

7 The overage would not be recovered by the Company.

8

9 Q. What forum is this "cost parity" issue most appropriate for?

to The current TEP rate case. That is where the Company is seeking recovery.

11

12 Q. Will this forum also address issues related to the Company's current

13 net metering and rate design proposals?

14

15

16

Yes, in fact RUCO believes that the Company is installing TEP-Owned

Residential Solar ("TORS") systems under a relative high degree of risk

given their June 1, 2015 grandfathering proposal.

17

18 Q. Please explain.

19

20

21

If the Company's proposed changes reduce the fixed cost shift by 50% (a

figure used for illustrative purposes) then the revenue requirement for

Company systems would have to match this 50% lower cost shift amount.

22

23

A.

A.

A.

A.

3



I

Response Testimony of Lon Huber
Tucson Electric Power Company 2016 REST
Docket No. E-01933A-15-0239

1 Q. How does this address EFCA concerns?

2

3

4

5

6

7

8

9 \ J ,
\1

10

TEP does not have a blank check for these systems. TORS systems cannot

be costlier than the non-participant cost shift spurred on by third party

systems. Moreover, if there is no grandfathering for third party systems then

TEP is also not afforded grandfathering in terms of a financial comparison.

This means if rate design significantly lowers the fixed cost shift, the

Company would be installing these systems at a reduced ROE or loss to

shareholders. The burden would not fall on ratepayers. In other words, if

TEP's rate design proposal "eviscerates" the third party market it would

likely "eviscerate" their program - to borrow a term used by Dr. Cicchetti.

11

12 Q. Does this address Staff's concerns as well?

13

14

15

16

17

18

19

20

Not entirely. Staff focuses on Renewable Energy Credit (REC) acquisition

costs. While RUCO feels that this is important, the REST is a long-term

target and the Company is responsible for meeting this mandate. The

present or future Commission may or may not grant a waiver. RUCO views

the actions of the Company as a means of mitigating some of this risk.

RUCO's central position is that this mitigation strategy should not cost more

than the cost shift from third party systems. Moving forward, the DG

definition change may alter RUCO position in terms of investment

21 allocation.

22

23

A.

A.

4
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1 Q. Does this conclude your response testimony?

Yes, it does.

5
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1 I. INTRODUCTION.

2

3 Q_ Please state your name and business address.

4 Carmine Tillman, 88 East Broadway, Tucson, Arizona 85701 .

5

6 Q_

7

What is your position with Tucson Electric Power Company ("TEP" or the

"Company")"

8

9

I am the Senior Director of Energy Supply for Tucson Electric Power Company ("TEP"

or "the Company") arid UNS Electric ("UNS Electric").

10

11 Q- Please describe your background and work experience.

12 I served in the United States Navy from 19844993 as a Nuclear Reactor Operator in

13 Submarine Service, From 1993-1995, I worked as a Power Plant Operator for the

14 Biosphere II Project in Oracle, Arizona.

15

16

17

18

19

20

I was hired by TEP in 1995 as a Power Plant Operator. In 1996, I moved into TEP's

Wholesale Marketing Department where I held several positions in Energy Trading,

Marketing, Project Management, and Scheduling before being promoted to

Supervisor/Manager in 2003. From 2003-2008, I held supervisory positions in Trading,

Scheduling, and Procurement before taking over Utility Scale Renewable Energy

21 Development in 2008. f

22

23

24

25

26

27

In 2010, I took over all aspects of renewable energy development for both TEP and UNS

Electric, Inc. In my current position, I am responsible for the renewable resources and

renewable resource programs for the Companies, including compliance with the Arizona

Corporation Commission's ("Commission") Renewable Energy Standard and Tariff

Rules ("REST Rules") (A.A.C. R14-2-l80l through R14-2-l8l8)). In 2013, l added

A.

A.

A.

1



1

2

oversight of the Wholesale Marketing department to my duties, and in 2014 was

promoted to Senior Director.

3

4

5

I received my Bachelor of Science in Business Management from the University of

Phoenix in 2000 and Master of Business Administration firm the University of Phoenix

in 2002.6

7

8 Q. What is the purpose of your Direct Testimony?

9

10

11

12

13

The purpose of my testimony is to provide general information relative to the Company's

2016 Renewable Energy Standard and Tariff ("REST") Implementation Plan ("IP" or

"Plan"), including specific information on the Company's request to continue and expand

its utility-owned distributed generation program and its proposal for a new residential

community solar program.

14

15 11. OVERVIEW OF 2016 REST PLAN.

16

17 Q. What is the purpose of the Company's REST Implementation Plan Filing?

18 A.

19

20

21

The Company's REST implementation filing is designed to provide the Arizona

Corporation Commission ("ACC" or "Commission") a plan for review and approval that

describes how the Company intends to comply with Arizona's renewable portfolio

standard ("RPS") for the next calendar year.

22

23

24

25

Specific rules governing REST Implementation Plans are set forth in the Arizona

Administrative Code R14-2-1813, and require, among other things, that certain

information be included within each Affected Utility's IP, filed by July l for the ensuing

26 year. The minimum required information includes:

27

2

A.

l
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1

2

A description of the eligible renewable energy resources, identified by

technology, proposed to be added by year for the next live years and a description

of the kW and kph to be obtained from each of these resources,3

4 The estimated cost of each eligible renewable energy resources proposed to be

5

6

7

8

9

10

11

added, including cost per kph and total cost per year,

A description of the method by which eligible renewable energy resource is to be

obtained, such as self-build, customer installation, or request for proposals,

A proposal that evaluates whether the Affected Utility's existing rates allows for

the ongoing recovery of the reasonable and prudent costs of complying with these

rules, including a Tariff application that meets the requirements of (ACC) Rl4-2-

1808 and addresses the Sample Tariff set forth in Appendix A if necessary, and

12 allocates specific funding for Distributed Renewable

13

A line item budget that

Energy resources, for the Customer Self-Directed Renewable Energy Option, for

and for each Eligible14 power purchase agreements, for utility-owned systems,

Renewable Energy Resource described in the Affected Utility's implementation,15

16 plan.

17

18

19

Additionally, under A.A.C. R14-2-18l3.C, the Commission may hold a hearing to

determine whether an Affected Utility's implementation plan satisfies the requirements of

20 these rules.

21

22

23

24

25

The Company's 2016 IP is designed to meet the specific requirements associated with the

REST rules for 2016. Those requirements include serving a minimum 6% of the

Company's retail sales with renewable resources, and 30% of that value from distributed

generation resources as defined by the RPS.

26

27

TC

4.

5.

2.

3.

1.
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1 Q- What are the key components of the Company's 2016 REST Plan?

2

3

4

6

7

8

9

10

11

12

13

14

15

TEP's Plan is designed to achieve 2016 REST requirement of providing six (6) percent of

retail sales (or 543,825 megawatt hours ("MWh")) from renewable generating resources

as cost-effectively as possible. Key components of the Plan include: i) new renewable

energy resources intended to be added through 2019, ii) new and existing programs and

budgets, and iii) proposed rates and REST tariffs. To fund these efforts, TEP is

proposing to recover approximately $48 million through the REST tariff. The estimated

cost to implement the Plan is approximately $57 million, which will be partially offset by

applying approximately $9 million of carryover funds from the 2014 budget. In order to

implement the Plan, TEP requests that the Commission approve an increase in the REST

surcharge from $000800 per kph for 2015 to $001300 per kph for 2016, as well as an

increase in the surcharge caps across rate classes. The increase in the budget and the

surcharge result primarily from: (i) an increase in difference between the cost of

renewable generation compared with conventional generation, and (ii) higher volumes of

purchased renewable energy from third-party purchased power agreements.

16

17 The Company's Plan also includes a request to expand the TEP-Owned Residential Solar

18 ("TORS") program and a new Residential Community Solar ("RCS") program. TEP is

19

20

21

22

23

24

not proposing any new incentives for residential or non-residential solar distributed

generation or solar water heating. TEP's Plan provides for renewable generation to meet

the 2016 annual compliance requirement, with the exception of the residential portion of

the annual Distributed Renewable Energy requirement set forth in A.A.C. R14-2-1805.

Therefore, TEP will require a waiver for the residential portion of the Distributed

Renewable Energy Requirement set forth in A.A.C. R14-2-l805(D). For more detailed

25 TEP's 2016 Renewable Energy Standard

26

information, please see attached Exhibit A -

Implementation Plan and Exhibit B - Supplement to TEP's 2016 Plan.

27

5

A.
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1 Q. Please provide an overview of what the proposed REST budget covers.

2

3

4

5

6

4

7

The Company's proposed REST budget, shown as Exhibit 1 in the Company's REST

filing, provides funding for utility-scale energy contracts (above market costs as defined

in the REST), customer sited DG (REC payments), training and contractor costs, IT

integration costs, program labor and administration, and research and development costs.

Specific line values are contained in the exhibit and are consistent with prior years'

budget and expenses.

8

9 Q. Is the Company proposing changes to the REST surcharge and the monthly

10

11

12

surcharge caps?

Yes. The Company has proposed new kph surcharges and customer caps, consistent

with previously established methods, in order to recover the proposed budgeted amount

shown in Exhibit 1 of the Plan. These proposed surcharge and cap changes are shown on13

14 Exhibit 6 of the Company's REST Plan.

15

16 Q. Is the REST surcharge used to fund the TORS Program or the Residential

17 Community Solar Program?

18 No. None of the costs associated with the Company's current TORS or proposed

19

20

21

Residential Community Solar Program are recovered through the REST surcharge, The

Company would recover any cost(s) associated with the program(s) in a manner similar

to all other utility capital investments, which is done in a general rate case based on

known and measurable values that meet the definition of "used and useful" and are22

23

24

25

26

subject to prudence review by the Commission. Program expenses would be included in

the Company's request for costs recovery. Revenue generated from the program would

also be included as an offset to the program expenses, The tariff associated with this

program is designed to mirror a customer's expected average usage and monthly bill, and

is described more thoroughly in the next section.27

A.

A.

5
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1 111. UTILITY-OWNED DISTRIBUTED GENERATION PROGRAM.

2

3 Q. Please describe the Company's proposed extension and expansion of the existing

TEP -Owned Residential Solar program?4

5

6

7

8

9

10

11

12

The Company's TORS program is a continuation of the program approved by the

Commission in TEP's 2015 REST Implementation Plan. When the Company created the

TORS program, it was intended to be an on-going program. Although the Company did

not initially propose the program to be a one-time pilot program, the Commission

approved the TORS program as a pilot program and the Company understands that

Commission approval would be necessary for any expansion of the TORS program

beyond the $10 million and 600 systems approved in Decision No. 74884 (December 31,

2014).

13

14

15

16

17

The TORS program set forth in the 2016 Plan is identical to that which was proposed,

evaluated, and approved in the 2015 Plan. Given the significant interest in the program

from its customers, TEP is simply requesting authority to expand the amount that it can

spend on the program beyond what was approved in 2015 Plan.

18

19

20

21

Under the TORS program, the Company owns and operates a solar facility on a

customer's premise, and in exchange the customer receives a fixed energy rate that is

roughly equivalent to their average bill today.

22

23

24

25

26

27

As an example, a customer signs up as an interested party and completes the initial pre-

qualification checklist. Assuming the customer is qualified (roof condition, ownership,

payment history, etc.), the Company assigns one of our solar contractors to that customer

for a site visit, system design, and program explanation. A package of information is

provided to the customer explaining the program and the customers' proposed fixed rate,

A.

6
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1 which is based off the customer's previous 12 months usage.

2

3

4

The fixed rate is calculated as follows:

Previous .12 months annual usage: 11,400 kwh5

6

7 Equivalent net-zero PV system size (based on 1,900 kWh/kW): 6 kW

8

Fixed monthly energy rate (Tariff rate X net-zero system size) :9

10

11 $16.50/kW X 6 kW = $99.00

12

13

14

A typical customer who uses 11,400 kph annually averages 950 kph per month. At

$0.10 per kph, this customer would pay $95 per month in energy charges, slightly less

than the fixed energy rate associated with the program. Once all of the taxes, fees, and

surcharges are calculated the customer's expected monthly total bill is roughly the same

as it is without participating in the program.

15

16

17

18

19

20

21

22

The fixed energy rate (5899 per month in the example) would remain fixed for up to 25

years, which is the expected life of the PV system.

23

24

There is NO capital cost recovery of the TQRS program through the annual REST

implementation plan or its associated budget and tariff. Cost recovery and prudence for

TEP's program will be determined through the Company's next general rate case, subject

to Commission review and approval.25

26

27

7
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1 Q. Are there other costs and/or revenues associated with the TORS program?

2

3

4

Yes. Once a customer has their system installed, they must pay a $250 processing fee.

This fee only applies to customers who actually have a PV system installed, this is not an

application fee. This fee is used to cover the incremental labor and administrative costs

5 associated with the program.

6

7

8

9

10

11

12

13

14

Continuation and expansion of the program would be covered through the processing fee

described above. For fairness, any other costs (such as production meter sockets,

disconnects and meters, inventory, energy accounting, billing, reporting, etc.) are treated

the same way as costs associated with third-party or customer owned facilities. These

costs are either embedded within existing personnel who provide that service for solar

installations, or recovered through the REST budget (such as providing production meter

installation packages to solar installers). As neither customers nor third-party owners are

charged for these services, customers participating in the TEP program are treated the

15 same.

16

17 Q. What mechanisms are in place to ensure that the TORS program is not subsidized

18 by other utility services?

19

20

21

22

23

As described above, there are no capital expenditures associated with this program being

recovered through the REST plan, and all incremental administrative costs are paid for

through the processing fee. The program was carefully designed to ensure that all other

services associated with the program utilized the same protocols, processes, and services

as those utilized by third party providers to ensure that no benefits were being given to

24 one program over another.

Z5

26

27

A.

A.

8
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1 Q-

2

Does the Company recover its full cost allocation from the fixed tariff rate that

customers pay?

3

4

5

6

No. As thoroughly described in the Company's 2015 Implementation Plan and supported

by both RUCO and Staff, there is still a cost-shift (as defined by the Company and

acknowledged by the Commission in Docket No. E-01345A-13-0248) from participants

to non¢ participants. This cost shift is approximately $0.02/kWh.

7

8 Q- How has the Company promoted or marketed the program to achieve the more

than 5,000 customers who have expressed interest in participating in the program?9

10

11

12

The Company has not marketed the program. The initial media coverage and press

releases associated with the 2015 REST plan (typically covered by local media)

generated the initial interest. The Company also included information about the program

in its electronic customer newsletter, which currently has a distribution list of more than13

to 80,000 customers. Additionally, the Company posted program information and

15

16

17

Frequently Asked Questions on the Company's website. The only other marketing has

been through word of mouth from our customers and installers. As of January 20, 2016,

the Company had a total of 5,164 customers sign Np on the program interest list.

18

19 Q_ How many customers are currently receiving service under the approved TORS

20 tariff?

21

22

The Company has completed installation of 75 systems as of February 10, 2015 under the

TORS program and those customers are receiving service under the TORS tariff. There

23 are currently 158 pending installations and a total of 344 systems in process. The

Decision No.24 Company anticipates hitting the installation caps

25

26

27

set in 74884 by

approximately August 2016. (Note: Once the solar installers were selected through the

RFP process and the program was ready for customer rollout, program participation has

been limited to approximately 200 applications every two to three months in order to

A.

A.

A.

9



1

2

ensure the Company does not exceed the current Commission limitation of $10

million/600 customers).

3

4 Q- Has there been any noticeable impact on the third-party solar provider

5 installations?

6

7

8

9

10

11

12

13

No. In fact, solar applications and installations are currently higher today than they were

prior to implementation of the program. In 2014, the Company received 2,663 residential

PV applications representing more than 19 MW of capacity. In 2015, the Company

received 4,044 residential PV applications representing more than 29 MW of capacity.

However, in 2015 the Company had filed a proposed change to net metering, which was

subsequently withdrawn and put into the Company's rate case. The impact of that filing

caused a run up in applications in May and June of 2015, arguably resulting in a higher

yearend total than would have otherwise been reached.

14

15

16

17

18

19

20

21

However, if the Company compares the 4th quarter of 2014 with the 4th quarter of 2015,

there is still an increase in applications even with the pending request to change the

current net metering tariff. For the 4th quarter of 2014, TEP accepted 855 residential PV

applications with a capacity of 6,223 kw. For the 4th quarter in 2015, when the

Company's TORS program was in operation, the Company accepted 880 residential PV

applications with a total capacity of 6,436 kw. These numbers do not include any

applications associated with the Company's program.

22

23 Q- Was the TORS program designed as a research and development ("R&D")

24 program?

25

26

27

No. The TORS program was not designed to be primarily an R&D program. The

Company created the program and the associated tariff to be applicable ~to all interested

and qualified customers. The Company did not propose, nor was the program restricted to

A.

A.

10



1

2

3

4

5

only specific R&D concepts. It was also was not created nor restricted to specific

locations, feeders, or customers. The Company stipulated that we had reserved the right,

and the opportunity, to utilize a portion of the program to address R&D concepts and

issues, specifically related to operation of and communication with advanced inverters

through secure networks that could potentially interface with the Company's system

control network.6

7

8

9

10 I

with that said, the TORS program does present the potential for R&D opportunities.

Therefore, the Company set aside a portion of the program resources and targeted a

specific substation (West Ina substation) for the purpose of identifying and targeting

customers attached to that specific substation.11

12

13

14

Prior to the public release of the program, the Company targeted those customers who

had registered interest and were fed from that particular substation. The West ina

15 substation is a candidate for additional resources to alleviate potential overload

16

17

18

19

20

21

22

23

24

conditions, while representing the most centric facility with the ability to install a

communications network. The Company continues to work on this facility and had

provided more specific information through our participation in the Commission ordered

advisory committee, which TEP has satisfied through its joint participation with Arizona

Public Service ("APS"). As described in the Company's response to Staff"s Data request

(Staff Data Request 1.21) (attached as Exhibit C), participation in the Advisory

Committee established by APS, who has an identical requirement, achieves compliance

without duplication. All of the required participants - including TEP - have participated

in this advisory committee and provided data relative to the specific work being done at

25 each utility.

26

27

11



1 Q.

2

3

4

What is the Company's response to the claim by the Energy Freedom Coalition of

America ("EFCA") that TEP has failed to comply with the provision of Decision No.

74884 (December 31, 2014) that requires TEP to make public reports on the

program's results?

5

6

7

8

9

The specific order that EFCA is referring to states, "IT IS FURTHER ORDERED that

TEP should form an advisory committee that should advise the Company on a defined set

of research goals. This advisory committee would be convened by TEP and include

representatives involved in technological and operational aspects of rooftop solar and

supporting inf astructure. This group of stakeholders should include, but not be limited

10 to: Commission Staff the Electric Power Research Institute ("EPR]"), the Residential

11

12 an

13

14

15

Utility Consumer Ojice ("R UCO"), other Arizona electrical utility system operators or

engineers, a rooftop solar industry representative, inverter manufacturer

representative, and university power system engineering departments. The group should

review the direction of the project and provide feedback on program design. Reports on

the program results as well as any research findings should be made public. "

16

17

18

As briefly discussed above, TEP participated in the Advisory Committee established by

APS, because APS has an identical advisory committee requirement as TEP. Therefore,

as set forth in TEP's response to Staff Data Request 1.21 :19

20

21

22

23

24

25

26

27

"In order to achieve compliance while minimizing a duplication of efforts, TEP chose to

participate in the advisory committee established by Arizona Public Service Company

("APS"). This committee has representatives from multiple utilities (TEP, APS Hawaii

Electric Company), universities (ASU & UA), Solar Electric Power Association, Electric

Power Research Institute, the Commission and its Staj§{ Residential Utilities Consumer

Organization, National Renewable Energy Laboratory, and others who were invited to

participate. The committee will be meeting regularly to address a range of issues facing

A.

12



1 utilities and program design, but it is too early to provide definitive public feedback on

U
2 x any/indings.

3

4

5

6

EPRI has agreed to be lead analyst in this process, and will be providing documentation

of findings when completed. Each participating Company, including TEP, will make this

data publicly available. It should be noted that not only have Commission Staff and

7

8

rooftop solar industry representatives been present at these proceedings, so has

Commissioner Bob Burns, who authored the amendment requiring the advisory

9

10

11

committee (Revised Bob Bums Amendment No. 1 in Docket No. E-01933A-14-0248).

Other than Staffs initial data request (which covered all four requirements from Decision

No. 74884), no other entity has raised an issue regarding compliance with this order.

12

13

14

15

16

17

18

During Commissioner Bums technical workshop held On October 25, 2015, I was

specifically asked by the Commissioner's Policy Advisor how the Company was

complying with the advisory committee provision in Decision No. 74884. I provided a

similar answer to one provided to Staff and as restated within this testimony. No follow

up questions or concerns were raised by the Commissioner or his Policy Advisor

regarding our compliance.

19

20

21

22

Additionally, even though APS has an identical requirement contained in their 2015

Implementation Plan (Decision No. 74878) and no information has been made public by

either Company, EFCA did not raise this concern in APS's annual REST Implementation

23 filing_

24

25

26

27

Finally, EFCA seems to imply that there was a specific time or date required for the

release of information, or that there was a requirement that this information he released as

a condition of continuing this program. Neither is true. This process, as all parties

13

llllllm
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1 involved will attest to, is complex and time-consuming. The information that ultimately

comes from this process will be provided when it is completed.2

3

4 Q.

5

Does the Company use any specific criteria in its TORS program for siting solar

facilities or in the system design in order to provide grid benefits not typically

associated with third-party or customer owned facilities?6

7 Yes. Although the associated program tariff allows all qualified TEP customers to

8 participate in the program, the Company requires our alliance contractors (participating

solar installers) to design each PV facility within a limited orientation range that is9

10 heavily biased to the west. To the greatest extent possible, the design of each

11

12

13

participating customer's PV facility focuses on maximizing generation during the late

afternoon in an attempt to better align production with TEP's summer peak in the late

afternoon. Each system must also be designed within a limited capacity range based on

the customer's usage to mitigate the Company's concerns with reverse power flow.14

15

16 In contrast to the TORS approach, a typical customer-owned or leased PV facility is

17
regardless of when that

18

designed for maximum production throughout the year,

production occurs and its impact to the overall grid.

19

20 Q-

21

Is there any concern that the utility is violating the Commission order's "cost

parity" stipulation?

22 No. The cost parity contained in Decision No. 74884 reads as follows:

"IT IS FURTHER ORDERED that Tucson Electric Power Company should ensure that23

24

25

26

27

the cost of the utility-owned residential distributed generation program is similar to that

of third-party programs, Accordingly, TEP should commit to cost parity with current net

metering rates, and if rate design is addressed in the future in a way that materially

impacts existing net energy metering participants, TEP should evaluate options for

A.

A.

14



1

2

existing solar customers, as well as TEP DG customers, to minimize any cost parity

issues between the twogroupsand unintended impacts. "

3
\

4

5

6

7

8

9

10

11

12

Currently, there have been no changes to the current net metering rates, nor has rate

design been changed for 2016. The rates associated with the company's proposal, as well

aS those for net metering customers, remain unchanged from the analysis completed in

2015. That analysis is still valid for 2016 and showed the Company's program providing

superior benefits to our customers who are contracted with third-party solar providers. If,

and when, the Commission adopts new net metering rules or when rate design is

addressed in the future in a way that materially impacts existing net energy metering

participants, TEP will, as required, evaluate options for those existing solar customers, as

well as customers participating in the TORS program, to minimize any cost parity issues.

13

14 Q- Please discuss further the cost-shift, o r cost differential to ratepayers, and the

15 associated revenue between a non-participating customer, a net-zero customer, and

16 a UODG customer.

17

18

Decision No. 74884, at Pages 8 and 9, set faith Staffs analysis comparing these

hypothetical customers. Below is the summary table and discussion of the Staffs

19 comparison.

20

21

22

23

24

25

26

27

A.

15



Exlsting
Customer

Net-Zero
Customer

Customer under
Proposed TEP
Program

Customer
Charge $10.00 $10.00

Delivery
Margin $20.20

Fixed Costs $30.80

Fuel $32.00

Monthly
Payment $93.00

Total Monthly
Payment
(absent

taxes and

surcharges) $93.00 $10.00 $93.00

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

Decision No. 74884 stated that Staff believed that: "TEP 's program would enable the

Company to retain tlze revenue stream f"om a customer who has roojlop solar in a way

that does not occur with net-metering. Because of this, TEP 's proposal may ameliorate

18 the contentious issue of cost-shwing between rooftop and non-rooftop customers.

19

20

Customers taking service under TEP 's proposal would be paying costs through the fixed

charge that otherwise would be passed to other customers through the lost feed cost

21 recovery ("LFCR ") charge.

22

23

24

25

26

27

As can be seen in Staffs analysis, the Company is able to minimize the cost-shifting to

non-solar customers through the utilization of the fixed energy rate program. Assuming

full recovery of the customer charge, delivery margin, and fixed costs ($6l.00), the

Company would still receive the additional $32.00 associated with the base rate fuel

charge. As the customer's charge is designed to mirror a net-zero customer, this fuel

16



1

2

3

4

5

charge can be considered a "savings" and therefore applied to the cost of the PV system.

This fiuther reduces the cost burden to all ratepayers by having a single ratepayer pay a

significant portion of the PV facility cost while still paying their share of the associated

fixed system costs. Under the traditional net-zero customer shown in Staff's example, the

Company would ultimately move the remaining $51.00 of unrecovered fixed costs to

non-solar customers.6

7

8

9

10

11

12

13

In RUCO's comments regarding TEP's 2015 TORS program, RUCO stated that

"According to RUCO's analysis, TEP 's unique program design ear deliver solar energy

at rates 30% below the non-participant cost of a comparable NEM based system. "

(RUCO's comments in Docket No. E-01933A-14-0248, Dated Oct 17, 2014, Page 4).

This analysis is consistent with the figures shown in Staff' s analysis above, and is a

testament to the unique and cost-effective program design offered by TEP and its

14 ratepayers .

15

16 Q.

17

Are there additional public interests that justify or support the Company's proposal

tO continue its TORS program?

18

19

20

21

22

23

24

25

Yes. TEP customers' reception of this program has been overwhelming. As previously

noted, there are more than 5,100 customers that have signed up on-line expressing

interest in the program. Based on the Company's initial customer response through the

2015 program, approximately 50% of customers who have expressed interest, completed

an application and are determined to have a premise suitable for a PV facility end up

signing an agreement to have a PV facility installed. There are a large number of

interested customers who cannot participate in the program given the limitations

currently in place under Decision No. 74884.

26

27

A.

17



1 RUCO very succinctly expressed a number of reasons why this program is of societal

benefit in their 2015 REST comments:2

3

4

The program provides customer choice.

Lower subsidies and long-tenn benefits

5

6

Utility involvement helps propagate solar in a sustainable manner

Utilities can help maximize the value and reliability of DG through advanced

7

8

9

10

11

inverters, geo-targeting, and communication technology.

Creates a balanced portfolio that mitigates risk, while representing only a small

portion of installed DG.

The utility is in a unique position to maximize the value of DG resources to the

grid, including:

Lower total costs of the energy system for all ratepayers.12

13 Capacity savings.

14 installed, ensuring maximum

15

16

Ensuring over-sized systems are not

customer participation and prudence.

Ensuring customers receive better and more comprehensive services.

17 Boost cost-effectiveness of existing demand side management programs.

18

19

20

21

22

23

24

In RUCO's comments on TEP's 2016 REST plan, RUCO again supported the

continuation and expansion of the Company's TORS program due to the lower than

expected costs associated with the Company's program. On average, the Company

spends $0.92 per watt on panels and inverters and has an average third-party installation

costs (which includes all balance of system costs) of $1.26 per watt. As such, the

Company expects to average approximately $2.18 per watt for complete installation of all

600 PV facilities. Because the Company utilizes Multiple vendors, suppliers, and25

26 installers all of which were procured through a competitive procurement process - this

27 value is not fixed and represents a weighted average of all costs.

2.

4.

3.

6.

5.

1.

b.

a.

c.

d.

e.

18



1

2

3

4

5

6

7

Also, this program has not only offered our customers with an additional solar option, it

has provided for an enhanced partnership between TEP and the three solar alliance

contractors performing the installations. It has created an opportunity for these installers

to offer an alternative to customers beyond the traditional purchase or leased option.

More importantly it has provided an option to a class of TEP customers who wish to

participate in solar but prefer to work with TEP and not a third-party,

8

9

10

11

12

13

Additionally, it should be noted that, as set forth in the Decision No. 74884, the

Commission that Staff believed that approval of this program "is an attempt to balance

the various competing considerations that rapid teennological change has produced al

this time. " The continuation of this program attempts to maintain that balance while

providing an alternative customer option. As the value of this program was previously

established under the existing rate structure, it is reasonable to continue to offer this14

15 program to our customers.

16

17

18

19

20

21

22

23

Finally, as a regulated Public Service Corporation under the jurisdiction of the Arizona

Corporation Commission who has an obligation to serve all customers under the

Company's Certificate. of Convenience and Necessity, the Company is subject to

regulatory scrutiny and prudence review that third-party entities, such as those

represented by the Energy Freedom Coalition of America, are not subject, This regulatory

scrutiny and prudence review is designed to ensure that investments made by the

regulated entity are reasonable and provide benefits to the ratepayer.

24

25

26

27

19
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1 Iv. RESIDENTIAL COMMUNITY SOLAR PROGRAM.

2

3 Q.

4

Please describe the Company's proposed Residential Community Solar program,

and how it differs from the Company's existing Bright Tucson Community Solar

5 program ("BTCS").

6

7

8

9

10

11

12

13

14

15

16

In approving TEP's 2015 REST Implementation Plan, the Commission noted that "the

Company has indicated that it believes that larger scale distributed generation facilities

located in TEP's grid, possibly laW or so, and structured similarly to TEP's proposed

Company-owned DG program, could provide most of the benefits of rooftop DG at a

reduced cost" (Decision No. 74884, Finding of Fact 40) and ordered the Company to

provide a report on the feasibility, costs, benefits, and other aspects of larger scale

distributed generation options, either company-owned or through purchased power

agreements and Q' Tucson Electric Power Company wishes, an implementation proposal,

as part of their REST activities. " As 'a result, TEP's 2016 REST Plan includes a new

Residential Community Solar tariff that will provide customers with more options for

going solar, while enabling the Company to build more cost-effective utility-scale

17 community solar facilities.

18

19

20

21

22

23

24

25

26

27

This program combines the concept of a larger PV system interconnected to the

distribution system with the extremely popular concept of the fixed rate tariff associated

with the Company's TORS program. The Company's current BTCS program allows

customers the option of signing up for blocks of energy (each block is 150 kph) at a

$0.02 per kph premium, which is then applied to their monthly bill. In exchange, the

customer receives a proportional discount of their fuel surcharge and their REST

surcharge while locking in the current base fuel rate for up to 20 years. As an example, if

a customer had an average monthly consumption of 900 kph, and signed up 450 kph

under the BTCS program (3 blocks of 150 kph each), the customer would receive a 50%

A.

20



1

2

discount of their monthly fuel and REST surcharges. There is no time commitment and

the customer may elect to discontinue participation at any time.

3

4

5

6

7

8

9

The Company's proposed RCS program is a hybrid of the Company's existing BTCS

program and the more recently approved TORS program. Customers choosing to

participate would pay a fixed energy rate, similar the TORS Program. The Company

proposes to spend up to $10 million to'develop a solar facility of approximately 5 MW in

size and interconnect this facility to the Company's distribution system. Depending on

the level of customer interest and participation, the Company could expand the program

10

11

to meet customer demand. As with all renewable energy contracts or capital expenditures,

the Commission determines the prudence through the Company's annual REST

12 Implementation Plans and general rate cases.

13

14 The

15

16

17

18

19

20

The proposed RCS program would operate much like the TORS Program.

customer's equivalent net-zero value ("Solar Rate Capacity") would be calculated in the

same manner (previous annual consumption / average solar production per kW), the

customer would enjoy a fixed monthly solar payment based upon their Solar Rate

Capacity and the proposed tariff of $17.50 per kw, the rate would be evaluated annually

and raised or lowered if consumption increased or decreased by fifteen percent (15%),

and there will be similar regulatory out and termination clauses. (See 2016 REST Plan

Exhibit 8 (proposed Residential Community Solar TarifD).21

22

23

24

25

26

Although similar, a number of differences exist between the TORS Program and the

Residential Community Solar Program, including:

The capacity associated with a customer's equivalent Solar Rate Capacity

calculation would be deducted from the larger facility's overall capacity, rather

27 than a stand-alone system on the customer's property.

21
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1

2

3

4

5

6

7

8

9

10

The fixed contract term would be 10 years, rather than 25 years.

The Residential Community Solar tariff would use a price of $17.50 per kW to

calculate the fixed rate, as opposed to $16.50 for the TORS program. The slightly

higher rate reflects that customers can go solar without placing a solar facility on

their property and being exposed to: potential insurance implications, roof

maintenance or repair costs, construction disruptions, possible tax consequences,

or the general long term commitment to their physical property that a PV system

installation requires.

Due to the lower cost of developing a utility-scale facility compared to a rooftop

facility, the revenue associated with the program will further reduce the amount of

11

12

unrecovered fixed costs shifted to other, non-solar customer classes.

The customer would not have the option to purchase the system (or any portion

13

14

15

16

17

thereof).

The customer would pay an early termination fee based on the number of months

remaining on contract. Capacity made available by a customer terminating their

participation would be available for other customers who wanted to participate in

the program.

18

19

20

21

22

23

24

25

26

27

By building larger distributed community facilities of approximately 5 MW the Company

can achieve several benefits, including:

Greater cost-effectiveness of construction due to economies of scale. The typical

third-party residential rooftop solar installation costs are reported to be around

$2.50 - $2.85 per watt, while the Company's current TORS program installation

costs are less than $2.20. Even so, TEP calculates a grid-tied community DG

facility to cost approximately $1.60-$1.70 per watt, a savings of approximately

forty percent (40%) over smaller scale third-party rooftop installations and 25%

over the TORS program. This price differential would result in significant savings

22



1 for the same number of participating customers, or a significant increase in the

2

3

number of participating customers for the same level of investment.

Greater cost-effectiveness of operations and maintenance expenses, due to

4

5

6

7

economies of scale of the larger facilities

Advanced inverter functionality can be incorporated into the utility's grid

Operations Management System through pre-existing sub-station and feeder

circuit communications network and enhance system reliability.

8 Single, larger facilities would be able

infrastructure at a much lower cost.

to utilize existing communications

9

10

11 Q.

12

Why is the Company proposing an alternative community solar program while

simultaneously proposing to expand the TORS program?

13

14

15

16

17

18

19

20

21

The popularity of the Company's existing TORS program demonstrates the desire of

TEP's customers to have more solar energy options. Roughly twenty-five percent (25%)

of the customers who indicated strong interest in the TORS program and initiated the

application process were unable to participate for a variety of reasons, such as expensive

upgrades to their roof or point of interconnection, insufficient roof space, or too much

shading. A program such as the proposed Residential Community Solar program would

enable these, and other customers unable to put solar on their rooftop, to enjoy the

benefits of going solar with a fixed rate while supporting the Company's overall

expansion of its renewable resource portfolio.

22

23 Q. Why is the Company's proposal limited to residential customers?

24

25

26

27

There are several reasons the program is limited to residential customers :

Customers are required to enter into long-term contracts (10 years) and the

contract is tied to the service point (address where the meter is located). Most

businesses do not own their building or facility and would not be allowed to

I

A.

A.

1.

23
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1

2

contractually obligate the specific service point.

Business entities are afforded additional tax incentives such as accelerated and

3

4

bonus depreciation, making the purchase option more attractive than what is

available to residential customers.

5

6

7

8

9

10

11

12

13

The Company is required to develop implementation plans that are designed to

meet, or least show the Commission how the Company intends to meet, the state's

renewable energy requirements. The Company has sufficient RECs and additional

options (including TEP ownership on customer's premise) to meet the non-

residential DG requirement. As such, one of the Company's reasons for designing

a new community solar program was to assist the Company in meeting the

residential DG requirement. This is more thoroughly described in the Company's

REST Plan, with a significant discussion on the reasoning and rationale for the

allowance of these credits towards the residential DG requirement.

14

15 Q. Would third-party installers, or neighborhood community associations be eligible to

16 offer a similar community solar program?

17 No. Third-parties are not allowed to utilize a regulated utility's distribution system. In

18

19

20

those states where third-parties are able to offer a community solar program, they must

have either a virtual net metering program or established distribution wheeling charges.

At present, neither exists in the State of Arizona.

21

22

23

24

25

26

27

As the sole owner of the distribution system, TEP is uniquely positioned to offer this

program. Due to the structure of the fixed tariff, the Company is able to recover its

distribution system costs from the participating customer while shifting a significantly

lower amount of the solar costs to non-participating customers. This is simply another

benefit of a utility-owned system whereby TEP can provide a more cost-effective

program than third-parties.

A.

3.

2.

24



1

1

2 Q.

3

4

In light of the fact that TEP has a rate case pending that includes proposed changes

to both rate design and net metering, why should the Commission authorize the

Company to both expand its T()RS program and establish a new RCS program?

5

6

7

8

9

The proposed expansion of the TORS and creation of the RCS program have been

proposed in the Company's 2016 REST Plan in order to provide our customers with

additional solar options while meeting (or attempting to meet) the state RPS. The

Company's current rate case and the proposed changes have not been approved, nor is

any decision on the Company's rate case expected before December 2016.

10

11

12

In addition, the Company's proposed rates would not become effective until 2017, and

should have no bearing on the Commission's decision on the proposed programs in this

13 2016 REST Plan.

14

15 Q. Why is the Company proposing a flat rate tariff for the RCS?

16

17

18

19

20

21

22

The Company chose to offer the flat rate tariff to be consistent with the Company's

TORS program. The flat rate tariff has been extremely popular with our customers, as it

is easy to understand. As previously discussed in the Company's 2015 filing when

determining the cost structure for the TORS program (and highlighted above in Staffs

analysis concerning recovery of costs), the Company utilized the traditional cost of

service model to determine the amount of revenue required on a "per kw" basis when

calculating the tariff rate .

23

24

25

26

27

As it has been established numerous times, there is a significant cost shift from a NEM

solar customer to a non-solar customer when using volumetric rates under the traditional

cost of service model using a historical test period. As such, the TORS model calculated

a rate that was representative of the customers' average monthly bill (without solar).

D

A.

A.
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2

3

Please refer to testimony by TEP witness Craig Jones for more specific information

regarding the program's calculated rate for the TORS program. As previously discussed,

a cost-shift of approximately $0.02 per kph, still existed.

4

5

6

7

8

9

10

Under the RCS program, the Company calculated a rate that is slightly higher than the

TORS program in order to not only better recover the Company's cost of service, but also

to reduce the cost shift even further. This concept is consistent with the definition of

Green Pricing, as defined by the Renewable Energy Standard and Tariff as "a rate option

in which a customer elects to pay a tarw2d rate premium for electricity derived from

Eligible Renewable Energy Resources " A.A.C. R14-2-l801 .J.

11

12 Q.

13

Has the Company made any specific requests regarding the DG requirement in

conjunction with their proposed RCS program?

14 Yes. The Company has specifically requested the Commission allow the associated

15

16

17

capacity and renewable energy credits associated with the program be applied towards

meeting the REST's residential DG energy requirement. In the Company's REST Plan

(pages 10 through 18), the Company provides a detailed discussion on this issue.

18

19

20

21

22

23

Briefly recapping the discussion in the Plan, there is a small provision in the DG

requirement of the Renewable Portfolio Standard that requires DG to be located on a

customer's premise, which is not consistent with the industry's standard definition of DG.

The Solar Energy Industry Association ("SEIA"), a national organization that represents

the solar trade industry, defines DG to he at or near the load. The Arizona definition

24

25

26

27

arbitrarily and unnecessarily restricts distributed generation resources from being

deployed in the most cost effective manner. As such, the Company has requested that the

proposed residential community solar program be counted towards meeting the DG

compliance target.

A.

26
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2 v. OTHER 2016 PROGRAMS.

3

4 Q. Are any of the other programs in the 2016 REST new or significantly modified?

5

6

7

8

Yes. As ordered in the Company's 2015 REST IP, the Company has completed its energy

storage solicitation and has provided information on that solicitation. The Company filed

a supplement to TEP's 2016 REST Plan on September 16, 2015 thoroughly describing

the process, results, and recommendations of the Company (attached as Exhibit B).

9

10

11

12

The Commission has previously ordered in Decision No. 74884 that costs associated with

the proposed energy storage, if approved, should be collected through the Company's

Purchased Power and. Fuel Adjuster Clause ("PPFAC"). The Company has requested

approval of two projects, with a combined average monthly impact of $0.13 per month13

14 per customer.

15

16 Q. Does this conclude your testimony?

17 Yes.

18

19

20

21

22

23

24

25

26

27

A.
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1. EXECUTIVE SUMMARY

Tucson Electric Power Company ("TEP" or "Company") hereby submits its 2016 Implementation

Plan ("Plan") in compliance with the Arizona Corporation Commission's ("Commission") Renewable

Energy Standard and Tariff ("REST") Rules pursuant to A.A.C R14-2-1813. The cost-effective strategy

set forth in the Plan demonstrates TEP's commitment to fulfilling the REST requirements for 2016 and

beyond. Key components of the Plan include: new renewable energy resources to be added through 2020,

proposed and existing Company programs and budgets, and related REST tariff.

Pursuant to A.A.C. R14-2-1804 and R14-2-1805, TEP must obtain six percent (6%) of its 2016

annual retail sales from renewable resources, and thirty (30) percent of that renewable energy must come

from distributed generation ("DG") resources. Further, TEP must meet one-half of its annual DG

requirement from residential applications and the remaining one-half from non-residential, non-utility

applications. TEP plans to satisfy these REST requirement using existing utility-scale renewable

generation and credits, power purchase agreements ("PPA") with renewable developers, new utility-

owned renewable generation, and DG resources.

To fund these efforts, TEP is proposing to recover approximately $48 million through the REST

tariff. The estimated cost to implement the Plan is approximately $57 million, which will be partially

offset by applying approximately $9 million of carryover funds from the 2014 budget. This funding is

necessary to cover the cost of renewable energy purchases in excess of the cost of conventional

generation, legacy performance-based incentive payments, and program, outreach and administrative

costs.

The cost of renewable energy is included in two components of TEP's rates - the REST surcharge

and the Purchased Power and Fuel Adjustment Clause ("PPFAC"). The market price for conventional

generation in TEP's Plan is approximately thirty percent (30%) below the price for conventional

generation that was included in its 2015 REST Plan. As a result of these lower conventional prices and an

increased amount of purchased energy from existing PPAs, the cost of renewable energy in excess of

1
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conventional generation included in TEP's Plan is approximately $16 million higher last year and the

offsetting decrease in the cost of conventional generation will be reflected in TEP's PPFAC. TEP expects

its annual REST budgets for 2017 through 2020 to average approximately $45 million. (See Exhibit 1).

TEP's Plan demonstrates the Company's commitment to meeting the renewable energy

requirements in the most cost effective manner and is in the public interest. TEP's Plan provides for

renewable generation to meet the 2016 annual compliance requirement. However, as the Company no

longer receives Renewable Energy Credits ("REC") from customer-based installations, TEP will require a

waiver for the residential portion of the DG requirement set forth in A.A.C. R14-2-1805(D). TEP

respectfully requests that the Commission approve the Plan, as well as its associated budget and tariff,

prior to December 3 l, 2015 to be effective January 1, 2016.

11. TEP 2016 IMPLEMENTATION PLAN COMPONENTS

For 2016, TEP's total renewable generation requirement is six percent (6%) of retail kph sales, a

level projected to equal 543,825 megawatt hours ("MWh"). The REST targets two resource categories:

utility-scale generation and DG.

TEP's Plan will allow the Company to provide 6% of its retail energy requirements from

renewable resources in 2016 and continue its efforts to maintain a diversified and cost-effective renewable

resource portfolio as set forth in Graph l.

2



Graph 1. TEP's 2016 Renewable Resource Portfolio
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A. Utility-Scale Renewable Generation

TEP will satisfy the 2016 utility-scale requirement through the total output of renewable resources

of 326 megawatts ("MW") (see Table 1.) - this total is comprised of solar photovoltaic ("PV") systems

with a combined rated capacity of approximately 236 MW as well as wind and other renewable resources

with a combined rated capacity of approximately 90 MW. Of this total, 266 MW will come from

renewable PPAs currently in effect or with anticipated completion dates in 2016. The remaining 60 MW

will come from TEP-owned facilities.

The combination of TEP-owned generation facilities and PPAs should allow the Company to continue to

meet and exceed its renewable energy requirements for the next five years. Graph 2 shows how TEP's

current and planned resources will allow the Company to satisfy its utility-scale requirement through

approximately 2020. Ta_ble 1 details TEP's utility-scale projects, including existing systems and planned

resources.

3



Graph 2. Renewable Energy Standard Targets
Note: Graph z does not include carryover credits
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Project
Capacity

MW
Annual
M Wh Technology

Expected
In-Service

Date
TEP

Owned

Existing Renewable Generation

SGS (4.6 + 1.81) 6.40 7,265 Fixed PV Operations Yes

UASTP I 1.60 2.981 SAT PV Operations Yes

Macho Springs 50.40 130,244 Wind Operat ion No

Picture Rocks 25.00 57,372 SAT PV Operations No

Avra Valley 34.41 75.930 Fixed PV Operations No

Avalon Solar 35.00 82,563 Fixed PV Operations No

UASTP III 5.00 7,835 Fixed PV O p e r a t i o n Yes

Solon Prairie Fire 5.00 7,835 Fixed PV Operations Yes

Capos Montes 6.00 10,303 Fixed PV Operations No

Cogent 1.38 2,650 LCPV Opemtiona No

AmonixUAST P 2.00 4,049 CPV Opera tions No

E.On Tech Park 6.60 15,300 SAT PV Operations No

Valencia Solar 13,20 26,768 SAT PV Operations No

White Mountain Solar 10.00 19,947 Fixed/LCPV Operations Yes

Sundt Augmentation 5.00 14,310 Steam Aug Operation Yes

Fort Huachuca PHI 17.20 38,635 Fixed PV Operation Yes

Sur1Power (OH & HQ) 0.62 2.076 Fixed PV Opemtiona Yes

Sundt Land'dll Cos 4.00 21,100 Biogas Operations Yes

Total Existing 228.81 527,164

Bright Tucson Solar Buildout Plan

Project

Capacity
M W

Annual
MWh Technology

Expected
In-s e avi c e

Date

TEP
Owned

15-No v Yes11,231 Fixed PVFort Huachuca PHII

Total Future - BTS BP s 11.231

Future Renewable Generation

Avalon Solar II 21.00 49,787 SAT PV 15-Dec No

Red Horse (Wind) 30.00 70,956 Wind 15-Aug No

Red Horse (Solar) 41.00 120,610 Solar 15-Aug No

Total Future - Pending (Contracts) 92.00 241,353

Feral Planned Generation (Contracts) 326 779,748

.u 2016oral P\anned'9B1ie§8%i§l! .
. .¢ .

326 Isl I

Table 1. Utility Scale Generation

*

*

*

*

*

*  Notes AC Capacity
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Revenue Requirement 2016 ....

2017 2018 2019 1 2020
Carrying Costs $4,085,866 $531,329 $475,422 $310,061 s
Book Depreciation 4,388,532 600,000 600,000 600,000
Property Tax Expense 392,960 65,013-
O&M 498,667 69,525 71,611 73,759
Lease Expense

Total Revenue Requirement s 9,366,025 s 1,200,854 s 1,147,033 s 1,048,833 -S

| | ll-

"`\
\

B. Bright Tucson Solar Buildout Plan

TEP's  solar ownership plan ("Bright Tucson Solar_Build_out Plan" o r  "Buildout Plan" )  has

accounted for a portion of the Company's compliance with the REST utility-scale requirement. TEP's

2011 proposed investment of $28 mil l ion in the Buildout plan was approved by the Commission in

Decision No. 72033 and subsequently affirmed in Decision No. 72736. TEP subsequently received

Commission approval in Decision No. 74165 to invest an additional $28 million in the Bright Tucson

Solar Buildout Plan in 2014 and another $12 million in 2015. The combined $40 million was designated

for the development of a solar array at the U.S. Army's Fort Huachuca. Phase I of Ft. Huachuca was

completed a t  the end of  2014 . Phase II i s  currently under construction,  and i s  expected to be

commercially operational by the first quarter of 2016.

The Bright Tucson Solar Buildout Plan continues to be an essential component of the Company's

renewable energy strategy, however, going forward the Company will no longer request recovery of costs

related to new investments through the REST. TEP will continue to invest in renewable technologies in

the future as the Company transitions to a more sustainable resource portfolio but will recover those costs

through traditional methods. Through the Bright Tucson Solar Buildout Plan and other projects, TEP

expects to own approximately eighteen (18) percent of its renewable energy portfolio by the end of 2016.

Table 2 and Table 3 show forecasted revenue requirements associated with the Company's

Buildout program by category and project.

Table 2. Revenue Requirement for the Bright Tucson Solar Buildout Plan

6
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Utility Owned S6lar projects by Year zor6 2017 2018 2019 . z020
2012 - HQ Rooftop 0.05 MW s 25,584 s s s S
2014 - Springerville Expansion 10 MW 4,202,501

2014 - Ft Huachuca 17.5 MW 3,105,501
2015 - AREVA 5 MW 840,169
2016 - Ft Huachuca 4.5 MW 1,192,271 1,200,854 1,147,033 1,048,833
Annual Revenue Requirement $9,366,025 $1,z00,854 $1,147,033 $1,048,833 als

\.
L

Table 3. Estimated Annual REST Budget for the Bright Tucson Solar Buildout Plan

c. Energy Storage Solicitation

As part of TEP's 2015 REST Implementation Plan, the Company included its intent to issue a

solicitation for energy storage capacity. The Commission ordered TEP to include information on the

energy storage solicitation in the Company's 2016 REST Implementation Plan, including customer rate

impacts and other information relevant to the Colnmission's consideration of the results in TEP's Plan.

In June 2015, TEP issued a solicitation to lease a utility-scale 10 MW capacity Energy Storage

System ("ESS"). The goal of the solicitation is to review the cost effectiveness of available technologies

and product offerings. The solicitation was administered through a third party independent monitor,

Action Group, LLC, who used various channels of media to reach out to as many companies representing

as many technologies as possible. At the time of this filing, over 100 companies had registered on the

independent monitor's request for proposal ("RFR") website with twenty-one (21) qualified vendors

(those vendors who have a verifiable history of ESS management and possess the financial wherewithal to

provide long term security) submitting bids. Those bids are currently under review.

The Company believes that as higher penetration levels of intermittent and variable renewable

generation are integrated into the grid, utilities will need additional, more flexible resources to manage

7



these intermittent resources while providing ancillary services such as operating capacity, voltage control,

VAR support, and frequency control.

In addition, these new storage technologies and resources create cost recovery issues that will have

an impact on all customers. Although these new storage technologies will be used to mitigate the impacts

of the variable generation, there is no clear guidance on how their costs should be recovered. As such, the

Company requested guidance from the Commission in the 2015 REST Implementation Plan. Staff

recommended, and the Commission ordered, that the "current preference for cost recovery of a project

resulting from Tucson Electric Power's energy storage solicitation is through the PPFAC". TEP expects

to provide the Commission with additional information regarding the outcome of its ESS solicitation and

evaluation in August 2015, including potential customer rate impacts in the Company's PPFAC.

D. TEP-Owned Residential Solar Program

In the Company's 2015 REST Implementation Plan, the Commission approved the first year of a

TEP-Owned Residential Solar Program. Per Commission order (Decision No. 74884) the overall program

costs are capped at $10 million and TEP has limited the size of the Program to a maximum of 600

residential customers. In the first half of 2015, the Company completed an RFP for local installers, solar

PV panels, and inverters. Contracts were awarded to three local solar PV installers, a solar PV panel

manufacturer, and a solar PV inverter company.

While the program was being designed, TEP created a list of interested customers. At the time of

this filing, the Company had approximately 3,400 customers on the list who had heard about the program

via press releases, website announcements and word-of-mouth.

8
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Thirty (30) customers from the general interest list were invited via email to participate in a soft

launch of the program beginning in late April 2015. This soft launch was done to ensure that processes

and workflows for the programs worked as planned. Twenty-three (23) customers responded to the

invitation and eighteen (18) met all the TEP-Owned Residential Solar Program requirements. Ten (10) of

those customers have executed contracts, initiating the installation process, while eight (8) customers are

still reviewing their contracts. As of this submittal, one (1) system has been installed, inspected and

In pursuit of technical research and development goals, discussed in more depth in following

paragraphs, the Company has also prioritized the participation of an additional fifty-seven (57) customers.

These customers were identified from the interest list as being located on particular feeder circuits within

the Company's distribution network that meet loading and communication criteria. Once installations

have been completed on these circuits,  TEP will begin to incorporate the systems into the energy

management system in order to directly communicate with the PV systems.

The Company plans to complete the broader launch in July 2015 and notify interested customers

that the TEP-0wned Residential Program has launched and that applications are available to be submitted

to TEP. Due to time needed for installation of the arrays, the Company anticipates that customers who

sign up towards the end of 2015, will not have their arrays installed until the beginning of 2016.

Decision No. 74884 requires the Company to provide an annual report that discusses several key

aspects of utility DG ownership including: (1) information regarding specific feeder capacity limits

impacted by program installations, (2) avoided system reinforcements or capital improvements due to the

program installations, (3) operational impacts of the proposed distribution management system with

9
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respect to voltage and frequency control, and (4) any potential opportunities to study energy storage and

PV coordination management at the feeder level.

with regards to (1), (2) and (3) the Company's engineering and distribution planning groups have

identified several feeders that would potentially benefit from additional generation capacity, in this case

solar DG. This infonnation is being used to prioritize, on a geographical basis, potential customers of the

TEP-Owned Residential Solar Program. As systems are installed on identified feeders, the Company will

monitor, assess and report on the operational effects on feeders, avoided system reinforcements, and

voltage and frequency support. In addition to the current utility-scale energy storage project solicitation

(with regards to (4) above), TEP will consider potential storage and PV coordination management study

opportunities. This will be an ongoing process as additional arrays are deployed onto TEP's distribution

TEP is proposing to expand the TEP-Owned Residential Solar Program in 2016, by investing up

to an additional $15 million and expanding participation by up to an additional 1,000 customers.

Residential Community Solar Program

As part of TEP's 2015 REST Implementation Plan (Decision No. 74884), the Commission ordered

the Company to provide a report on the Uizasibilily, costs, benefits, and other aspects of larger scale

distributed generation options, either company-owned or through purchased power agreements and if

Tucson Electric Power Company wishes, an implementation proposal, as part of their REST activities. 33

TEP's Plan includes a new Residential Community Solar tariff that will provide customers with more

options for going solar, while enabling the Company to build more cost-effective utility-scale community

10
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solar facilities.

In 1999, more than 16 years ago, the Commission initiated the development of a mandatory

environmental portfolio standard. By 2000, Arizona had one of the nation's first renewable energy

standards, known as the Environmental Friendly Portfolio Standard. The Commission found the standard

to be in the public interest, in part by relying on a critical Finding of Fact that should apply to all

decisions regarding renewable energy:

"The development of renewable resources should be designed to achieve maximum benefiter the

money spent. " (Decision No. 62506, Fact 38, page 25)

In 2006, the Commission approved the REST (Decision No. 69127).1 Since its adoption, affected

utilities have strived to not only achieve, but exceed, the standard. The Commission has supported the

utilities' efforts to "achieve the maximum benefit for the money spent" by approving specific programs,

clarifying vague provisions, or providing exceptions when in the public interest.

In the context of the requirement to provide information regarding the "feasibility, costs, benefits,

and other aspects" of larger scale DG, the Company would like to focus on the definition of DG included

in the REST, the rationale for having DG and the requirements pertaining to implementing DG. There are

several definitions relating to DG in the REST, and while all are similar to standard industry definitions,

they all contain a singular provision unique to Arizona requiring that the generation be sited on a

1 This reference is provided as Appendix A and contains A.A.C. R14-2-1801 through 1815, which thoroughly describe the
provisions and requirements set forth in the REST. The Decision itself contains nearly 57 pages of Findings of Fact providing
a summary of discussions, filings, and comments from interested parties throughout the development of the current standard.
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custolner's premises. This requirement prevents affected utilities from (i) using all DG resources in

meeting the REST standard and, more importantly, (ii) maximizing the benefits of investing in DG that

can be placed anywhere on the Company's distribution system and not just limiting DG to that which is

on the customer's premises.

There does not appear to be any specific rationale in the record pertaining to the requirement that

DG must be sited solely on a customer's premises. It is noted in the Colmnission's own analysis

following approval of the REST rules that the use of distributed resources will ensure that a percentage

of the Annual Renewable Energy Requirement will come from Arizona resources. However, there is no

need for the resource to be located on a customer's premises to achieve that objective.

In Decision No.69127 (November 14, 2006), the Commission Staffs Economic, Small Business,

and Consumer nnpact State1nent3 emphasized the reliability benefits of using renewable resources in

Arizona, such as fewer supply disruptions and less volatile price fluctuations. While acknowledging a

"major emphasis in the proposed Renewable Energy Standard and Tariff Rules on Distributed

Resources", it only stipulates an increase in reliability of service to areas with distributed resources and an

avoidance of negative impacts of cost run ups due to natural disasters such as hurricanes. Again, the

above are all benefits that can be achieved through DG located anywhere on an affected utility's

distribution system.

2 Decision No. 69127, Appendix B, page 22.

3 Filed as part of the decision (Decision 69127, Appendix C).

12



Even if the basis for limiting DG to a customer's premises was to force the deployment of

customer sited generation, it is a moot point in todays' world of renewable energy. Customer based

solutions are no longer tied to cash incentives whereby the utility would take title to REC's, and the

customer has multiple options including outright ownership, leasing structures, utility rooftop programs,

and community solar.

The definitions associated with DG included in the REST are provided below, with the specific

. . . . 4
customer prermses provlslon emphaslzed.

"Distributed Generation" means electric generation sited at a customer Premises, providing

electric energy to the customer load on that site or providing wholesale capacity and energy to the local

Utility Distribution Company for use by multiple customers in contiguous distribution substation service

areas. The generator size and transmission needs shall be such that the plant or associated transmission

lines do not require a Certificate of Environmental Compatibility (CEC) from the Corporation

Commission.

"Distributed Solar Electric Generator" means electric generation sited at a customer premises,

providing electric energy from solar electric resources to the customer load on that site or providing

wholesale capacity and energy to the local Utility Distribution Company for use by multiple customers in

contiguous distribution substation service areas. The generator size and transmission needs shall be such

that the plant or associated transmission lines do not require a Certificate of Enviromnental Compatibility

4 These definitions are contained in R14-2-1801 and R14-2-1802 of the renewable Energy Standard and Tariff

i
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from the Corporation Commission.

"Distributed Renewable Energy Resources" are applications of the following defined

technologies that are located at a customer 's premises and that displace Conventional Energy Resources

that would otherwise be used to provide electricity to Arizona customers:

As a reference, the Solar Electric Industry Association (SEIA) defines DG as "electricity that is

produced at or near the point where it is used. Distributed solar energy can be located on rooftops or

ground-mounted, and is typically connected to the local utility distribution grid." 5

There was considerable discussion throughout the development of the REST regarding the

benefits of DG. Nearly 10 years later these discussions continue, and while there still remains some

disagreement to the extent of these benefits, they all revolve around the notion that the generation resides

near the load. Numerous comments included in the REST decision's Findings of Fact state that the

benefits of DG within major load pockets enhances system reliability, relieves stress on the grid and

reduces the need for unsightly or unpopular transmission lines. Additionally, it is noted that DG - as with

ALL generation resources located within the load pocket - are available during transmission and

substation outages. While this particular benefit is not unique to renewable resources, it does highlight a

benefit of DG.

Regardless of the extent of the benefits that are actually realized from DG, the overriding concept

and benefit - is that the generator is located at or near the source of load irrespective of the generator's

5http://www.seia.org/policy/distribgted-§ola{.
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exact location or to which side of the meter it is attached . The idea that it must be located on a customer's

premise diminishes the ability of an affected utility from (i) complying with the REST mandate in the

most cost effective manner, and (ii) realizing widespread deployment and benefits associated with DG.

DG should not be confused with, or associated with, the idea that it must be customer owned, behind the

meter, limited in size, or even tied to a specific load. In fact,  as the Commission acknowledged in

previous decisions, the current standard allows for DG systems to be located on the utility side of the

meter, owned by the utility for residential customers and is not limited in size (as long as a CEC is not

required) .

Most recently, TEP, Arizona Public Service, and UNS Electric all requested that the Commission

address the issue of meeting the DG requirements when the companies were no longer taking title to

customers' RECs. This issue was addressed by the Commission in Decision No. 74753, more commonly

referred to as the "Track and Record" decision. Although the original intent of this docket was to develop

a new methodology for utilities to comply with the REST requirements that was not based solely on the

use of RECs, the Commission ultimately concluded that the affected utilities should request annual

waivers based on overall development within their respective regions.

Since the REST requirements only pertain to affected utilities, it is incumbent upon the utilities to

propose the most cost-effective solutions and alternatives to meet the REST requirements. Simple

modifications to the interpretation of DG would 'enable the continuation of customer sited DG as it exists

today, and would also enable the affected utilities and their customers to realize greater benefits through

the widespread use of larger scale, considerably more cost effective, DG facilities to meet the current DG

15
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requirements included in the REST.

These simple changes are as follows:

"Distributed Generation" means electric generation sited at a customer premises or directly

connected to the Company's distribution system, providing electric energy to the customer load on that

site or providing wholesale capacity and energy to the local Utiiity Distribution Company for use by

multiple customers in contiguous distribution substation service areas. The generator size and

transmission needs shall be such that the plant or associated transmission lines do not require a Certificate

of Environmental Compatibility from the Corporation Commission.

"Distributed Solar Electric Generator" means electric generation sited at a customer

premises or directly connected to the Company's distribution system, providing electric energy from

solar electric resources to the customer load on that site or providing wholesale capacity and energy to the

local Utility Distribution Company for use by multiple customers in contiguous distribution substation

service areas. The generator size and transmission needs shall be such that the plant or associated

transmission lines do not require a Certificate of Environmental Compatibility from the Corporation

Commission.

"Distributed Renewable Energy Resources" are applications of the following defined

technologies that are located at a customer's premises or directly connected to the Company's

distribution system, and that displace Conventional Energy Resources that would otherwise be used to

provide electricity to Arizona customers :

While the Company is not requesting that the Commission consider changes to the definition of

16
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DG6 as part of TEP's REST implementation plan, it is important to highlight how this narrowly defined

concept of DG limits the affected utilities ability to maximize benefits for the money spent.

This definition of DG is significantly flawed and contradicts the Coxmnission's own finding of

fact that "The development of renewable resources should be designed to achieve maximum benefit for

the money spent.
J: This limitation is the exact concept that the Company would like to Commission to

consider when determining the Company's request for approval of its new Residential Community Solar

Tariff and allowing the Company to utilize RECs associated with the capacity subscribed under the

program for compliance.

There is not, however, anything in the current definition of DG that would prevent a utility from

building a larger scale solar facility, as long as it is sited on a customer's premises (which could be

achieved through a land lease) and provides energy to multiple customers in contiguous distribution

substation service areas.

TEP believes it can achieve greater DG benefits from deploying more cost effective, larger scale

solar installations and is requesting the Commission approve the Compally's proposed Residential

Community Solar tan'ff in TEP's 2016 Implementation Plan. The REST Rules do not preclude affected

utilities from satisfying a portion of the residential DG requirement from utility-owned generators. The

only limitations included in the REST Rules apply to satisfying the non-residential portion of the DG

re quirement .

If approved, the Company would build a utility-owned solar facility connected to the distribution

6 Changing the definitions contained with the Arizona Administrative Code R14-2-1801 and R14-2-1802 would encompass a
broader hearing process.
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system which would then serve multiple customers through TEP's contiguous service area. Residential

customers could apply to be served from the solar facility and be billed using the Company's new

Residential Community Solar tariff. The REST's distributed renewable energy provision does not include

any locational restrictions, and only requires the Company meet one-half of its distributed renewable

energy from "residential applications By providing TEP's customers with an option to participate in the

newly created Residential Community Solar program, it will also allow the Company to assign the

associated capacity and renewable energy credits associated with the program towards meeting the

REST's residential DG energy requirement.

(i) Program Details

The Company's proposed Residential Community Solar program is a hybrid of the Company's

existing Bright Tucson Community Solar program and the more recently approved TEP Residential Solar

program. Customers choosing to participate would pay a fixed energy rate, similar the TEP-Owned

Residential Solar Program. The Company proposes to spend up to $10 million to develop a solar facility

of approximately 5 MW in size and interconnect this facility to the Company's distribution system.

Depending on the level of customer interest and participation, the Company could expand the program to

meet customer demand. As with all renewable energy contracts or capital expenditures, the Commission

determines the prudence through the Company's annual REST Implementation Plans and general rate

cases.

The proposed Residential Community Solar program would operate much like the TEP-Owned

Residential Solar Program. The customer's equivalent net-zero value ("Solar Rate Capacity") would be

18
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calculated in the same manner (previous annual consumption / average solar production per kW), the

customer would enjoy a fixed monthly solar payment based upon their Solar Rate Capacity, the rate

would be evaluated annually and raised or lowered if consumption increased or decreased by fifteen

percent (15%), and there will be similar regulatory out and termination clauses. (See Exhibit 8

Residential Community Solar Tariff).

Although similar, a number of differences exist between the TEP-Owned Residential Solar

Program and the Residential Community Solar Program, including:

The capacity associated Mth customer's equivalent Solar Rate Capacity calculation would

be deducted from the larger facility's overall capacity, rather than a stand-alone system on

the customer's property.

The fixed contract term would be 10 years, rather than 25 years.

The Residential Community Solar tariff would use a price of $17.50 per kW to calculate the

fixed rate, as opposed to $16.50 for the TEP-Owned Residential Solar Program. The slight

premium in the rate reflects that customers can go solar without placing a solar facility on

their property and being exposed to: potential insurance implications, roof maintenance or

repair costs, construction disruptions, possible tax consequences, or the general long term

commitment to their physical property that a PV system installation requires. In addition,

TEP's proposed Residential Community Solar tariff will reduce the amount of unrecovered

fixed costs shifted to other, non-solar customer classes.

The customer would not have the option to purchase the system (or any portion thereof).

19



The customer would pay an early termination fee based on the number of months remaining

on contract. Capacity made available by a customer terminating their participation would be

available for other customers who wanted to participate in the program.

By building larger distributed community facilities of approximately 5 MW the Company can

achieve several benefits, including:

• Greater  cost-effect iveness of construction due to economies of scale.  The typical

residential rooftop solar installation costs between $2.50 - $2.85 per watt. TEP calculates a

grid-tied community DG facility to cost approximately $1 .60 - $1 .70 per watt- a savings of

approximately forty percent (40%) over smaller scale rooftop installations. This price

differential would result in significant savings for the same number of participating

customers, or a significant increase in the number of participating customers for the same

level of investment.

• Greater cost-effectiveness of operations and maintenance expenses, due to economies of

scale of the larger facilities

• Advanced inverter functionality can be incorporated into the utility's grid Operations

Management System through pre-existing sub-station and feeder circuit communications

network and enhance system reliability.

• Single, larger facilities would be able to utilize existing communications infrastructure at a

much lower cost.

The popularity of the Company's existing TEP-Owned Residential Solar Program demonstrates

20
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the desire of TEP's customer's to havemore solar energy options. Roughly twenty-five percent (25%) of

the customers who indicated strong interest in the TEP-Owned Residential Solar Program and initiated

the application process Were unable to participate for a variety of technical reasons, such as expensive

upgrades to either their roof or point of interconnection, or simply a lack of sufficient roof space. A

program such as the proposed Residential Community Solar program would enable these and other

customers to enjoy the benefits of going solar with a fixed rate while supporting the Company's overall

expansion of its renewable resource portfolio.

F. Distributed Generation Incentive Program

TEP is not proposing any new incentives for residential or non-residential solar DG or solar water

heating. DG installations are occurring at a rapid pace despite the lack of utility incentives. While many

issues may affect future adoption rates for solar DG - including changes to tax incentives, net metering

rates or other Commission policies - the Company does not believe new incentives will be required to

maintain an adequate pace for solar DG installations in 2016.

TEP anticipates that sufficient renewable DG resources will be generated in its service territory to

meet the 2016 residential and non-residential DG targets. However, since the Company no longer pays

incentives necessary to acquire RECs from qualifying DG projects, it will not have an adequate number of

RECs necessary to meet the REST requirements for 2016 related to the residential DG carve-out

provision of A.A.C. R14-2-1805(D). TEP does have enough projects associated with RECs to meet the

non-residential DG carve-out provision. As a result, TEP is requesting a waiver of the residential DG

requirement. 'fable 4 shows the Company's projections for 2016 DG compliance (as a percentage of

21
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Iv. THE 2016 REST TARIFF

The Company's REST tariff (Rider-6) and proposed Statement of Charges (both clean and redline

versions setting forth revisions to the REST surcharge and customer caps are attached as Exhibit 68.

TEP's Plan includes an increase in the REST surcharge to $001300 per kwh- from its 2015 level of

$00080 per kph - with customer caps by class. The caps were developed using the proportional cap

allocation method previously approved by the Commission. Under this methodology, the caps for all

customer classes should increase in 2016. Table 7 details the Company's proposed budget for 2016,

delineated by rate class. Table 8 shows the currently approved surcharge caps by rate class and the caps

proposed for the Plan.

2 Customer Load Percentage Analysis is set forth in the attached Exhibit 7.
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provide funding for research projects. This collaboration and grant funding allows TEP to optimize

investments in appropriate technology for the long-term benefit of customers. The proposed budget for

maintaining this existing technology and managing the many interconnections in the yard, including
4

labor, is $50,000.

c. Solar and Wind Forecast Integration Portal

Since 2013, TEP has partnered with the UA's Departments of Physics and Atmospheric Sciences

to create and implement a Solar and Wind Integration Forecasting portal. The tool is now functional and

is being actively used in TEP's Wholesale Marketing and Operations departments. The forecasting portal

has been key in helping TEP understand and integrate the amount of renewables on its grid. TEP has a

dedicated weather forecaster working with the UA, to ensure that the forecasts would be effectively

utilized for operational decisions. The proposed budget for this program is $100,000.

D. Energy Storage and Grid Operations Study

As part of the Plan, the Company is requesting funding to conduct an Energy Storage and Grid

Operations Study. TEP continues to experience a very high penetration of DG, and the long-term effects

of these systems on the grid are not fully understood. This proposed study will help the Company identify

how energy storage, combined with updates to grid operations, might mitigate any negative impacts of

DG. The proposed budget for this study is $38,000.

E. Uv1G, SEPA, AWEA Dues

To facilitate its compliance with the REST, TEP actively participates in three renewable industry

associations: the Utility Variable (Energy) Integration Group ("UVIG"), the Solar Electric Power

Association ("SEPA"), and the American Wind Energy Association (AWEA). High penetrations of solar
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and wind make UVIG (a variable generation group) relevant, while SEPA and AWEA provide resources

and expertise that help the Company manage renewable programs and stay infonned on issues facing the

industry. The proposed budget for these groups' fees is $15,000.

VI. CONCLUSION

TEP's 2016 REST Implementation Plan was developed to allow the Company to cost-effectively

comply with the REST requirements. The Company believes that the proposed Plan is prudent and is in

the public interest. The Company respectfully requests that the Commission adopt TEP's 2016 REST

Implementation Plan as submitted, including a waiver of the residential portion of the Distributed

Renewable Energy requirement.
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Exhibit 1
TEP Renewable Energy Standard Tariff

L' e Item Budget

oral REST Budget & Taril1` Collection: s 33,291,969 s 47,836,529 s 47,790,347 s 45,838,929 s 43,868,828 s 41,224,021

Utility Shale Fnergy
Above Market Cost of Conventional Generation (See EdiMit2 for method)

Net TEP owned*

Total

Customer Sited DisNrilrluted Renewable Energy:

Residential PV Up-Front Incentive (UFI)

Non-Residential UFI

Annual Performance-Based kxcentive (PBI)

ResidentiaVNon-Residential Solar Water Hearing UFI

Annual meter reading cost

Consumer Education and Outreach

Total

TE' internal and contractor training costs

it >eInfo son Sys rems Integration Cos S

Nktering~ Direct material cost for DGproduction meters and associated item

Program Labor and Adminis ration

Internal Labor

External labor

Materials, Fees and Supplies

AZ Solar website

Total

Renewalie Energy Balancing, Integration, and Field Testing

Renewable Integration and Operations Study

Solar and Wind Forecast Integration Portal

Solar Test Yard monitoring, production analysis, and equipment maintenance

Field and Lab Degradation Analysis

UWIG, SEPA, AWEA membership dues

Total

2015 Program Cost Subtotal

Carry forward ot`20l4 Cereal REST Funds

Grand Tomi to be collected in tariti'

S 22,971,774

s 8,022,530

$ 38,002,919

s 9,366,025

$37,254,475

s 1,200,854

535,096,322

s 1,147,033

$33,361,316

s 1,048,833

s31,699,574

$

$ 30,994,304

7, 214,196

35,363

100,000

$

S

$

$

s

s

$ 47,368,944

7,192,720

35,363

100,000

s

$

$

s

$

$

$38,455,313

s

s
$ 7,192,720

s

$

S

35,363

100,000

$36,243,355

35,363

100,000

S

$
s 7,192,720

s

$

s

s34,410,149

35,363

100,000

s

$
s 7,192,720

s

S

$

$31,699,574

s

s

s 7,192,720

s

S

$

35,363

100,000

s 1,349,559

as,000s

100,000$

s01,s80s

s
S
s
s

468,442

302,401

60,000

4,000

s 7,328,083

85,000$

s 7s,000

697,975$

$

S

$

S

5s6,944

216,903

60,000

4,000

$ 7,328,083

s 85,000

15,000s

s 732,873

s

s

s

s

573,652

223,410

60,000

4,000

s 7,328,083

$ 85,000

75,000s

$ 769,517

s
s
s
$

590,861

80,112

60,000

4,000

s 7,328,083

$ ss,000

75,000s

$ 807,993

608,587

37,016

60,000

4,000

$

s

s

s

s 7,328,083

85,000s

75,000$

s 848,392

$

$

s

s

626,845

244,126

60,000

4,000

834,843$

38,000

100,000

50,000

50,000

15,000

$

s

s

$

s

$ 837,841

s

s

$

$

s

38,000

100,000
50,000

50,000

15,000

$ 861,062

s

s

$

$

s

38,000

100,000

s0,000

50,000

15,000

$ 884,974

$

S

s

s

s

38,000

100,000

50,000

50,000

15,000

s 909,603

$

s

s

S

s

38,000

100,000

50,000

50,000

15,000

$ 934,971

$

s

s

s

$

38,000

100,000

50,000

50,000

15,000

zs3,000s

s 40,118,386

6,826,417$

$ 33,291,969

;s3,000s

$ 56,645,849

S 8,809,321

$ 47,835,529

s 253,000

$47,790,347

s

$47,790,347

$ 253,000

$45,638,929

s

$45,638,929

s 7_s3,ooo

$43,868,828

$

$43,868,828

s 253,000

$41,224,021

s

$41,224,021

Approved 2015 201s 2017 2018 2019 2020

32



Exhibit 2
Definition of Market Cost of Comparable
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Exhibit 2

Market Cost of Comparable Conventional Generation

2016 Renewable Energy Standard and Tariff

OVERVIEW

Consistent with the Renewable Energy Standard Tariff ("REST") Rules passed by the Arizona Corporation Commission

("Comlnission"), Tucson Electric Power Company's ("TEP") Renewable Energy Standard and Tariff Implementation Plan

contemplates recovery of expenses in excess of the Market Cost of Comparable Conventional Generation ("MQCgG").93 The

Commission provided guidance on defining MCCCG in the context of its REST Rules and identified the MCCCG as "the

Affected Utility's energy and capacity cost of producing or procuring the incremental electricity that would be avoided by the

resources used to meet the Annual Renewable Energy Requirement, taking into account hourly supply and demand

circumstances. Avoided costs should include any avoided transmission, distribution, and environmental compliance costs.as

This exhibit defines the methodology for developing the MCCCG rate for the Company.

METHODOLOGY

Annual MCCCG rates shall be calculated in advance and stated as a single $/Mwh value by renewable technology type. The

renewable technology types will be based on projected hourly energy profiles for each type of renewable resource. Annual

MCCCG rates will include renewable resources such as w`md resources, fixed photovoltaic systems, concentrated solar with

storage, single-axis tracking photovoltaic systems, and bio-fueled resources. Specific MCCCG rates would be developed as

needed when new renewable technologies or new purchase power agreements are added to the Company's renewable portfolio.

Annual MCCCG rates will capture the value of the seasonality and time of day delivery by deriving an average of on and off

peak dispatch costs weighted by on and off peak renewable generation. MCCCG rates shall be calculated each year using the

companies production cost simulation so&ware 'Planning & Risk'. The hourly MCCCG rate detennination criteria are shown

in Table l below by comparing the types of renewable generation with the resource dispatch type. All projected MCCCG
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Types of Renewable Generation Resources
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Dispatchable
Renewable
Generation

Firm Renewable
Generation

Non-Firm
Renewable
Generation

Curtai1ableNon Firm
Renewable
Generation

Wholesale sales
transaction served Hom

existing resource portfolio The MCCCG rate will be based on projected incremental production costs to serve fem
load and wholesale sales opportunities for that hour. Costs will include any projected

transmission, distribution and environmental compliance costs,

No market transactions.
Generation available from

thermal resource
portfolio.

Day, week or month
ahead purchase

transaction to serve fem
load requirements.

The MCCCG rate will be based on the projected day, week or month-ahead firm
purchase power transactions committed for that hour. Costs will include any projected

transmission, distribution and envirorunental compliance costs,

Spot market transaction to
serve fem load
requirements.

The MCCCG rate will be based on the projected Palo Verde spot market price for that

hour.

Costs will include any projected transmission, distribution and environmental compliance

costs.

""\
\

'x
I

hourly rates are based on a 'Planning & Risk' production cost simulation that forecasts adequate generation and transmission

capacity to meet all fem load obligations including system reserve requirements. Finally, the cost of renewable generation

above the annual MCCCG rates will be recovered through the REST Adjustor Mechanism and REST Tariff.

Table 1 - MCCCG Hourly Rate Determination Matrix
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MCCCG Annual Rates $[Mwh

Solar PV $39.36

AZ Wind $36.20

Biomass $36.60

NM Wind $35.64

Solar CSP $39.43

"*\
»

\

CALCULATION_

MCCCGm = Annual Average On Peak MCCCG Rate
§§?'§° PR~ * G.~ * x

Z§70 G * x

MCCICGoff = Annual Average Off Peak MCCCG Rate
2970 PRy * Gt * (1 - Xi)

247 Gt * (1 .- Xi)

MC CC GAnnualRate = Average of on and off peak MCCCG rate weighted by projected on and off peak renewable generation.

la is assumed that there is a specific MCCCG ratfor each renewable technology type.

Where

PRy = Projected Planning & Risk dispatch cost ($/MWh) for hour i=1,2,...,8760.

Gt = Projected energy generation in renewable technology resource profile for hour i=l,2,...,8760.

Xo
= {1 if hour i is an on peak market hour for i = LZ 8760

0 Otherwise

Table 2 _. TEP's 2016 MCCCG Annual Rates
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Exhibit 3
Above-Market Cost of Comparable

Conventional Generation by Technology *

Confidential *
To be provided pursuant to the terms of the protective

agreement in this docket

*

37

i



""\

Exhibit 4
Implementation Plan New Resources
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Table 1 - Targeted Resources

M. Targeted GenerationResources:

Springerville 1.0 &<pansion

uAsrp I

uAgl-p 111

Sundt Augmentation

White Mountain Solar

Fort.Huachuca PHI

Sunpower (OH & HQ)

Fort Huachuca PHI!

Red Horse (Solar)

Avalon Solar 11

Cagers

Al'1UNb( UASTP

Wind:

Macho Springs

Avra Valley

Avalon Solar

Ownership*

TEP

TEP

TEP

TEP

TEP

TEP

TEP

TEP

PPA

PPA

PPA

PPA

PPA

PPA

PPA

W

Exhibit 4
Implementation Plan New Resources

Targeted
Completion
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8/30/2015
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1/31/2016
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zoos- 2016
Total MW
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41.00

16.80

50.40

4.00

s.0o

8.25

13.60

0.44

4.o0

L10
L20

1.28

L28

zoos- 201 s
Total MW

a c )

34.41

35.00

51.25

21.00

5.00 I

9 |
10.00

17.20

0.62

5.00

1.38

2.00

1.80

1.60

* " " " * - - * - - " - * - - ' * " * " "

I

L
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l
!
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4,029
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Notes'
1AII utility-owned and Third Party generation projects are developed through a competitive RFP process, and all DE systems are built independently by Third Party developers and installers.

4

39



Exhibit 5
Implementation Plan
New Resource Costs 9<

* Confidential *
To be provided p ursuant to the terms of the protective

agreement in this docket
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Tucson Electric Power Company

Original Sheet No.:

Superseding:

706

Tucson Electric Power

Rider R-6
Renewable Energy Standard and Tariff (REST) Surcharge
REST-TS1 Renewable Energy Program Expense Recovery

APPLICABILITY
Mandatory, non-bypassable surcharge applied to all energy consumed by all Customers throughout Company's entire electric
service area.

RATES
For all energy billed which is supplied by the Company to the Customer. The REST surcharge shall be applied to all monthly
bills. The REST rates are shown in the TEP Statement of Charges.

Notes:

1.
2.
3.

A Large Commercial Customer is one with monthly demand greater or equal to 200 kW but less than 3,000 kw.
An Industrial Customer is one with monthly demand equal to or greater than 3,000 kw.
For non-metered services, the lesser of the load profile or othenuise estimated kph required to provide the service in
question, or the service's contract
kph shall be used in the calculation of the surcharge.

This charge will be a line item on customer bills reading "Renewable Energy Standard Tariff."

Per Decision No. 73637 effective March 21, 2013, any Customer who has received incentives on and after January 1, 2012
under the REST Rules, shall pay the average of the REST surcharge paid by members of their Customer class. Any Customer
who has a renewable installation without incentives that is interconnected with TEP's system on and after February 1, 2013 shall
pay the average of the REST surcharge paid by members of their Customer class. The average price by class is shown in the
TEP Statement of Charges

TEP STATEMENT OF CHARGES
For all additional charges and assessments approved by the Arizona Corporation Commission (ACC) see the TEP Statement 0f
Charges which is available on TEP's website at www.tep.com.

RULES AND REGULATIONS
The standard Rules and Regulations of the Company as on file with the ACC shall apply where not inconsistent with this Rider.

TAX CLAUSE
To the charges computed under the above rate, including any adjustments, shall be added the applicable proportionate part of
any taxes or governmental impositions which are or may in the future be assessed on the basis of gross revenues of the
Company and/or the price or revenue from the electric energy or sen/ice sold andlor the volume of energy generated or
purchased for sale andlor sold hereunder.

Filed By:

Title:

District:

4.

Kenton C. Grant

Vice President of Finance and Rates

Entire Electric Service Area

Rate:

Effective:
Decision No.:

R-6
July 1, 2013
73912
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Description Rate Effective Date Decision No.

Rider R-1 -. Purchased Power and Fuel Adjustment Clause (PPFAC) $0.006820 per kph Aprill 2015 74974

Rider R-2 - Demand Side Management Surcharge (DSMS)

RESIDENTIAL:

NON-RESIDENTIAL:

FREEPORT-MCMORAN COPPER AND GOLD (25 MW and above):

$0.002311 per kph

2.466%

Exempt

January 6, 2015 74885

Rider R-3 - Market Cost of Comparable Conventional Generation (MCCCG)

Calculation as Applicable to Rider-4 NM-PRS
$0,028653 per kph April 1, 2015 74973

Rider R-5 - Electric Service Soiar Rider (Bright Tucson Community SolarTl")

Soiar Block Energy Rate for Residential Lifeline Discount, Rate R-06-01

Solar Block Energy Rate for Residential Electric Service, Rate R-01

Solar Block Energy Rate for General Service, Rate GS-10
Solar Block Energy Rate for Large General Service, Rate LGS-13

Solar Block Energy Rate for Municipal Service, Rate PS-40

$00050198 per kph

$0.050324 per kph
$0.048475 per kph

$0.049371 per kph

$0.049086 per kph

February 1 2011 718351

Rider R-5 - Electric Service Solar Rider (Bright Tucson Community SolarTm)

Solar Biock Energy Rate for Residential Electric Service, Rate R-01

Solar Block Energy Rate for Small General Service, Rate GS-10
Solar Block Energy Rate for Large General Service, Rate LGS-13

$0.053463 per kph
$0.053274 per kph
$0.053227 per kph

July 1 2013 73912

Rider r<i6 ... Renewable Energy Standard and Tariff Surcharge
REST-TS1 Renewable Energy Program Expense Recovery

Monthly Cap
For Residential Customers:
Fol Small General Service Customers:

Fo Large General Service Customers:
Fo; Large Light & Power Customers:

Fo Lighting Customers:

l
I
l

kph

7JI_per

4 8" 5C.00 per

$0.

nm 49801300

»»~ 42990.09

\ "lr-*a~1wu kJC

Monthly Cao
$ 4 84

month

$
month
$

per month

$
per month

$
month

per

per

.I"ir¥. 4.4i 4».ruuuul J

18949896449
74QO.4Pep(

Tucson Electric Power Company

TEP 1,481Revised Sheet No : 801-1.

Tucson Electric Power
Superseding

No

"nThlra Sueoiafuto Fourth Revised Sheet

_. 801.1

TEP STATEMENT OF CHARGES

*The Rider R-5 approved by Decision No. 71835 is closed for new enrollment as of July 1, 2013

Filed By:

Title

District

Kenton C. Grant

Vice President of Finance and Rates

Entire Electric Service Area

Effective:

Decision No.:

Statement of Charges

July 1, 2013

73912

II



Description Rate Effective Date Decision No.

Rider R-6 - Renewable Energy Standard and Tariff Surcharge
REST-TS1 Renewable Energy Program Expense Recovery

Average price by class:

re
i

nthly Cap
F r Residential Customers:
F r Small General Service Customers:

F r Large General Service Customers:

F g Large Light & Power Customerst

F fLighting Customers:

l

I

'1
9'

* . J o per

Monthly Cap
$ K

month

$
month

$
per month

$
per month

85
month

per

per

' §.;¢.::
QT?

-v

Rider R-8

Lost Fixed Cost Recovery (LFCR) Mechanism - Energy Efficiency

Lost Fixed Cost Recovery (LFCR) Mechanism - Distributed Generation

0.4149%

0.3126%

August 1, 2014 74593

Rider R-9 -- Environmental Compliance Adjustor (ECA) $0.000191 per kph May 1, 2015 73912

. Tucson Electric Power Company

TEP 801-2

Turcson Electric Power Superseding

is
1\ALM.; 1:4: Revised Sheet N04

Revised Sheet No. 801-2

TEP STATEMENT OF CHARGES

Filed By:

Title:

District:

Kenton C. Grant

Vice President of Finance and Rates

Entire Electric Service Area

Rate:

Effectivel

Decision No.:

Statement of Charges

July 1, 2013

739t2
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Description Rate Effective Date Decision No.

Rider R-1 - Purchased Power and Fuel Adjustment Clause (PPFAC) $0.006820 per kph April 1, 2015 74974

Rider R-2 .- Demand Side Management Surcharge (DSMS)

RESIDENTIAL:

NON-RESIDENTIAL:

FREEPORT-MCMORAN COPPER AND GOLD (25 MW and above):

$0,002311 per kph

2.466%

Exempt

January 6, 2015 74885

Rider R-3 - Market Cost of Comparable Conventional Generation (MCCCG)

Calculation as Applicable to Rider-4 NM-PRS
$0.028653 per kph April 1, 2015 74973

Rider R-5 - Electric Service Solar Rider (Bright Tucson Community Solar"")

Solar Block Energy Rate for Residential Lifeline Discount, Rate R-06-01

Solar Block Energy Rate for Residential Electric Service, Rate R-01

Solar Block Energy Rate for General Service, Rate GS-10

Solar Block Energy Rate for Large General Service, Rate LGS-13

Solar Block Energy Rate for Municipal Service, Rate PS-40

$0.050198 per kph
$0.050324 per kph
$0.048475 per kph
$0.049371 per kph
$0.049086 per kph

February 1 , 2011 718351

Rider R-5 - Electric Service Solar Rider (Bright Tucson Community Solars)

Solar Block Energy Rate for Residential Electric Service, Rate R-01

Solar Block Energy Rate for Small General Service, Rate GS-10

Solar Block Energy Rate for Large General Service, Rate LGS-13

$0.053463 per kph
$0.053274 per kph
$0.053227 per kph

July 1, 2013 73912

Rider R-6 - Renewable Energy Standard and Tariff Surcharge
REST-TS1 Renewable Energy Program Expense Recovery

Monthly Cao
For Residential Customers:
For Small General Sen/ice Customers:

For Large General Service Customers:

For Large Light & Power Customers:

For Lighting Customers:

$0.013000 per kph

|vLonthly Cap
$ 4.70 per month

$ 150.00 per month

$ 1,600.00 per month
$12,000.00 per month

$ 150.00 per month

Pending Pending

5

z

Tucson Electric Power Company

Sixth Revised Sheet No.: 801-1

Tucson Electric Power Superseding Fifth Revised Sheet No.: 801.1

TEP STATEMENT OF CHARGES

'The Rider R-5 approved by Decision No. 71835 is closed for new enrollment as of July 1, 2013

Filed By:

Title:

District:

Kenton C. Grant

Vice President of Finance and Rates

Entire Electric Service Area

Rate:

Effective:

Decision No.1

Statement of Charges

July 1, 2013

73912



Description Rate EffectiveDate Decision No.

Rider R-6 - Renewable Energy Standard and Tariff Surcharge
REST-TS1 Renewable Energy Program Expense Recovery

Average price by class:

Monthly Cap

For Residential Customers:
For Small General Service Customers:

For Large General Service Customers:

For Large Light & Power Customers:

For Lighting Customers:

Monthly Cap
$ 4.12 per month

$ 32.06 per month

$ 1,249.12 per month

$12,000.00 per month

$ 19.05 per month

Pending Pending

Rider R-8

Lost Fixed Cost Recovery (LFCR) Mechanism ._ Energy Efficiency

Lost Fixed Cost Recovery (LFCR) Mechanism - Distributed Generation

0.4149%

0.3126%

August 1, 2014 74593

Rider R-9 - Environmental Compliance Adjustor (ECA) $0.000191 per kph May 1, 2015 73912

s

'I
i

Tucson Electric Power Company

Alternate Sixth Revised Sheet No.: 801-2

Tucson Electric Power Superseding Fifth Revised Sheet No.: 801-2

TEP STATEMENT OF CHARGES

Filed By:

Title:

District:

Kenton C. Grant

Vice President of Finance and Rates

Entire Electric Sen/ice Area

Rate:

Effective:

Decision No.:

Statement of Charges

July 1, 2013

73912
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TEP Exhibit 7 - Load Percentage Analysis

zdiécuuipaly pmposeavim '

Total Revenue
Percent Of
Revenue Avelage 8

Percent of Bitts
oz Cap

Peroeltage ID
Total LoadCnsmner ants

Residential
seal Cnmmerdal
laue Commend
hdusiial & liuivg
umm <psu.>
Total

$18,677,315
$16.265.0so
$8,646,389
53.813236

s423,3s6
$47.825.407

39.1%
34.0%
18.1%

8.0%
0.9%.

100.0%

.02
632.06

51200.02
s12.000.m8

S1905

Monthly Cap
$4.56

$150.00
$1500.00

s12.000.00
$150.00

?'3.1%

8.2%
50.6%

100.00%

8.?4'?1:a

402%
23.7%
13.0%
22.3%

0.4%
100.0%
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Exhibit 8
Rider- 17 Residential Community Solar

Tariff
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1
Tucson electric PowerCompany

717

Tucson Electric Power
Original Sheet No.:
Superseding:

Rider R-17
Residential Community Solar Program

AVAILABILITY
Available throughout the Company's entire electric service area where the facilities of the Company are of adequate capacity and

figuration and are adjacent to the premises.

APPLICABILITY
To all Standard Residential Customers, who would otherwise be eligible for Net Energy Metering under the company's Rider R-4
tariff, and has the legal authority to enter into a contractual agreement for the premise which will be assigned under this tariff.

Participation under the TEP Residential Community Solar program is limited, and in the Company's sole discretion, to the

amount of solar generation available and subscription will be made on a first come, first served basis.

Customers being served under self-generation riders or plans may not purchase power under the TEP Residential Community

Solar tariff (including, but not limited to Net Metering for Certain Partial Requirements Sen/ice Rider-4 and Non-Firm Power

Purchase from Renewable Energy).

CHARACTER OF SERVICE

The service shall be single-phase or three-phase, 60 Hertz, and at one standard nominal voltage as mutually agreed and subject

to availability at point of delivery.

A Customer will enter into a contract with the Company for a hied charge rate for their total net monthly bill before taxes,

assessments and other governmental charges. The fixed rate will be $17.50 per kW based on the equivalent capacity of solar

equipment necessary to meet the customer's most recent 12 month historical usage, based on current average annual f ixed

solar photovoltaic production within TEP's sen/ice territory, as determined by TEP. This is a fixed rate per kW for the term of the

contract but does not guarantee a monthly bill lower than would otherwise be realized if  the customer were sen/ice under a

standard offering tariff .

The Company shall either own and operate, or enter into a Power Purchase Agreement for the energy output of , a solar
generating facility ("TEP Residential Community Solar Facility") within the Company's service territory and interconnected to the

Company's distribution system. The equivalent capacity of solar equipment necessary, as calculated to determine the individual

customer's fixed contract rate, shall be satisfied with the capacity provided by the TEP Residential Community Solar Facility.
Subscription for each individual customer's solar capacity needs under this tarif f  shall be limited to the TEP Residential

Community Solar Facility's overall capacity (cumulative customer solar capacity shall not exceed solar facility rating).

The Company shall provide all of the Customer's electricity requirements at the contractual fixed rate, up to 115% of the

Customer's contractually established historical annual usage. If in any calendar year a Customer's usage exceeds 115% of the
Customer's contractually established average historical annual usage, the customers' fixed energy rate shall be recalculated

based on the new annual consumption data for the most recent year.

Additionally, if in any calendar year a Customer consumes less than 85% of the contractually established average historical

annual usage, the Customer's fixed energy rate snail be recalculated based on the new annual consumption data for the most

recent year

TERMS AND CONDITIQNS OF SERVICE
1) Must have been an active Customer of the Company in good standing for no less than twelve months.

2) Customer will enter into a contract for 10 years. Customer must remain on TEP Residential Community Solar tariff for term

of contract. Customer may terminate sen/ice under this tariff through early termination provision, or as otherwise agreed

upon by the parties, as set forth in the contract.

Filed By:

Title

District

Kenton c. Grant

\/ice President of Finance and Rates

Entire Electric Service Area

Rate:

Effective:

Decision No.:

R-17

Pending

Pending
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3) Customer will continue to be charged for all other applicable Commission approved charges (except for the Lost Fixed Cost

Recovery charge, the Environmental Compliance Adjustor charge and the Purchased Power and Fuel Adjustment Clause

charge), Taxes and Assessments.

4) The terms and conditions discussed herein are not applicable to any other Company residential tariffs or riders.

5) Customer shall comply with all applicable federal, state, and local laws, regulations, ordinances and codes governing the

production andlor sale of electricity.

6) A one-time taxable Processing Fee of $250 will be applied.

7) Customer will be subject to terms and conditions as set forth in the contract.

TEP STATEMENT OF CHARGES

For all additional charges and assessments approved by the Arizona Corporation Commission (ACC) see the TEP Statement of
Charges which is available on TEP's website at www.tep.com.

RULES AND REGT_LATIOrS

The standard Rules and Regulations of the Company as on file with the ACC shall apply where not inconsistent with this rate.

TAX CLAUSE
To the charges computed under this rider, including any adjustments, shall be added the applicable proportionate part of any

taxes or governmental impositions which are or may in the future be assessed on the basis of gross revenues of the Company
andlor the price or revenue from the electric energy or sen/ice sold and/or the volume of energy generated or purchased for sale

andlor sold hereunder.

Filed By:

Title:

District:

Kenton C. Grant

Vice President of Finance and Rates

Entire Electric Sen/ice Area

Rate:

Effective:

Decision No.:

R-17

Pending

Pending
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Distributed Generation (DG) is defined as electric generation sited at a customer premise, providing electric
energy to the customer load on that site or providing wholesale capacity and energy to the local Utility
Distribution Company for use by multiple customers in contiguous distribution substation service areas. The
generator size and transmission needs shall be such that the plant or associated transmission lines do not require
a Certificate of Environmental Compatibility from the Arizona Corporation Commission (ACC).

What is Distributed Generation?

What are Distributed Renewable Energy Resources?

Distributed Renewable Energy Resources are applications of appropriate technologies that are located at a
customer's premise that displace conventional energy resources that would otherwise be used to provide
electricity to Arizona customers.

Tucson Electric Power Company (TEP or Company) provides programs consistent with these definitions and
generally refers to these programs as DG programs. For more information on these and other definitions, please
visit the ACC's Renewable Energy Standard and Tariff webpage at

Net Metering refers to the production of electricity from a qualifying renewable energy electric generator, such
as photovoltaic (PV) panels, used to offset electricity provided by TEP. Customers deemed eligible for
participation in TEP's Net Metering Tariff will be required to install a bi-directional meter capable of measuring
the flow of electricity to and from the customer's premises. Net Metering customers may buy and sell electricity
to and from TEP under the applicable terms and tariffrate.

No system may exceed 125% of connected load for that meter, where connected load is defined as the
maximum demand divided by 0.6. For more information on Net Metering, please visit

What is Net Metering?

hwpz \\`\\`\.\

Why is TEP involved with DG?

The ACC, which regulates TEP and utilities like it in Arizona, enacted the Renewable Energy Standard and
Tariff (REST) Rules in 2008. These rules require TEP to replace a substantial portion of its retail sales with
renewable energy by investing in a variety of projects, including both utility-scale and DG projects. In order to
comply with a portion of the REST Rules governing DG projects. TEP also supports the interconnection of
customer-sited DG systems to its electrical grid, even if RECs were not purchased.

A STEP-qualified installer is an installer that has been evaluated by TEP personnel and deemed to have met the
prerequisites for qualification. In order to become STEP-qualified, each installer must meet certain TEP
requirements, including but not limited to annual submittal of the necessary paperwork contained within the
"Installer's Packet". Each submittal must include, but is not limited to the following: an Installer's Agreement, a
current and valid Arizona Registrar of Contractor's (AZROC) license appropriate for the solar technology being
installed, Arizona business license in good standing, and similar information regarding any sub-contractor(s), if
applicable. TEP will not, under any circumstances, issue or assign incentive payment(s) to an installer who is
not STEP-qualified.

What is a STEP-qualified installer?

https, wwx\.tep.com .£u$t0tn€I-a[@5

.=3Zi8'.1~IO\ divisions utiiitigs electric environmentaiasp .
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I. Frequently Asked Questions
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Where can I find more information?

For more information about TEP's renewable energy plans, please consult TEP's approved 2016 REST
Implementation Plan, which can be found online at www.tep.com/Renewable/. Questions may be directed to
(520) 917-3673 o

What else do I need to know?

Each of the programs described herein, including all terms and conditions, are subject to change as dictated by
program need and any and all regulatory authorities.

TEP's RECPP does not accommodate non-customer sited projects for any reason. "Solar Farms" or other
utility-scale generation projects do not qualify under TEP's RECPP. These projects may participate in TEP's
next request for proposals (RFP) for renewable energy.

TEP's RECPP does not allow for any aggregated or virtual net metering of a customer's loads under any
circumstance.

II. Installer Qualifications

All systems interconnecting to TEP's system must be installed by an installer properly licensed by the state of
Arizona and qualified to install solar projects. TEP will verify that the installer meets the following minimum
qualifications prior to confirming a reservation request:

l. The installer must possess a valid license on file with the Arizona Registrar of Contractors (AZROC) with a
license classification appropriate for the solar technology being installed. Alternatively, the installer must
identify use of any sub-contractor(s) and ensure the subcontractor(s) maintain an appropriate license(s) on
file with the AZROC for the solar technology being installed. Installers may not sub contract outside their
scope of work per the AZROC rules, and

2. The installer must possess an Arizona business license that is active and in good standing.

Installers must have completed the TEP Installer's Packet and have provided the above information to be
retained on file with TEP. The installer must certify that the information on file remains current with the
submission of each reservation request. Information on file must be renewed by the end of the calendar year
and resubmitted for participation in the upcoming program year.

Self-Install. If a customer desires to install a PV system on their home, a licensed electrical contractor must
perform all applicable connections as required by the customer's local jurisdiction. All project
documentation is still required.

III. Net Metering

3.

Customers interconnecting to TEP's system may have their solar PV net metered. All policies and procedures
regarding interconnection must be followed prior to a net meter being set. All billing structures and rates are
subj et ACC approval.
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W. Prohibition of System Removal
Neither the Qualifying System nor any component thereof may be removed by any party, including but not
limited to the applicant or future owners or occupants of the property until expiration of the Renewable Energy
Credit Agreement or the last day of the final month of the final full calendar year of the applicable incentive
payment term. If the Qualifying System or any component thereof is removed by any party in violation of this
provision, the customer party to the Renewable Energy Credit Agreement shall immediately reimburse TEP a
prorated amount of the incentive amount paid by TEP to customer or on behalf of customer to an authorized
third party.

In addition, if a Qualified System is removed, TEP shall monitor that specific customer site to ensure that an
additional incentive is not provided for any new distributed renewable energy resource system on that site until
the original Renewable Energy Credit Agreement's contracted operational life of the original system has
expired.

TEP shall attempt to monitor the number of missing or non-working distributed generation systems and shall
summarize its observations in its annual Compliance Report.

For DG systems that did not receive incentives, the customer must still notify TEP as to whether the system will
be relocated or deemed out of service. This is necessary for TEP's operations to maintain accurate records.

V. Other TEP Renewable Energy Programs
For customers who do not wish to operate a DG system, TEP offers several other renewable energy programs.

Bright Tucson Community Solar Program: TEP offers an easy and affordable way for TEP
customers to meet their electric needs with locally generated solar power by purchasing solar
power in "blocks" of 150 kph per month. A customer may buy some or all of their power
through the program. For more information, please see TEP's Bright Tucson Community Solar
webpage at www.tep.com/renewable/home/bright/.

•

TEP-Owned Residential Solar Program: TEP will install, own, operate and maintain solar PV
systems on eligible customer's homes. In exchange the customer would receivea fixed electric
rate for up to 25 years. Please visit https://www.tep.com/renewable/Home/residentialsolar/for
more program and eligibility information.

Residential Community Solar Program: Eligible customer participating in this program would
pay a fixed energy rate, in exchange for their solar energy production to be a portion of a larger
utility-owned solar facility. No equipment would be installed on the customer's premise. For
information please refer to tep.com.

VI. Incentives
TEP currently does not offer any new Up-Front Incentive (UFD or Performance-Based Incentive (PBD
programs. Only customers reno entered into a PBI contract with TEP in prior years will continue to receive
ongoing incentive payments.



TEP` interconnection application process appears below. TEP requires strict adherence to this process. Any
deviation from the requirements below may result in your application being denied. If you are working with an
installer or contractor, please ensure that they follow the required processes explained below.

2"" Step:

Attachment A: Notifies customer that they are subj et to future rate changes, as approved by the ACC.

Attachment B: Confirms that the solar PV system was installed according to TEP's Service
Requirements (SR), and DG Interconnection Requirements (DGIRs). These can be found at
https; wm .tep.com customer Q0n5[tu€i10nggi' .

*Please visit \wm.tep.coni renews able for online application submission. Residential applications are to be
submitted online. Non-Residential customers must submit paper applications.

3"" Step:

Mail may be forwarded to the following address regardless of program:

All residential application paperwork must contain the associated project number that is provided
upon successful completion of online application

Emails may be sent to the following based on program:

4"' Step: Confirmation or Denial of Project Application.

Paperwork sent directly to any specific employee Company email address may not be processed.

Step: Submittal of the Properly Completed TEP Online Application.

Once received, TEP will match the application with the submitted Attachment A & B. It is the customer's
and/or installer's responsibility to ensure that all forms are filled out completely and correctly. Forms with

Si' R G 1 : 4
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a. Application Process

Tucson Electric Power
Mail Stop HQE502
P.O. Box 711
Tucson, AZ 85702-0711

ResidentialPV:
Non-Residentiad Projects: commrenewab1es@tep.com

Submittal of executed Attachments A & B

Required program documents & other associated paperwork can be forwarded as follows:

4 .*.

sunshare@tep.9om

VII. General Interconnection Processes
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missing and/or incorrect information will be placed in a "Missing information" status and will not be
approved until con°ected. Outdated forms will be rejected

TEP will evaluate each application for completeness. TEP will also verify, where an installer is used, that
the installer is a STEP-qualified installer. If TEP has not received a completed installer packet, this will be
required prior to application approval. Provided that the application meets TEP's requirements, and that the
installer, if any, is STEP-qualified, TEP will issue the customer and installer a reservation confirmation letter
and provisionally approve the application

5"' Step Submittal of Jurisdictional Final Inspection

Failure to obtain a jurisdictional final inspection within 180 days for residential projects, and 365 days for
non-residential projects, of the date of the application confirmation letter will result in the revocation of a
customer's interconnection application. If this occurs, the customer or installer must reapply to participate in
the program subject to all policies, procedures and rates in effect at time of reapplication

In the event that a jurisdictional final inspection is not completed within the required timelines and the
customer or installer provides proof to TEP that a correctly completed application for a jurisdictional final
inspection was made within the timeline required, TEP will neither process nor revoke the customer's
reservation for 30 days to allow customer time to confirm with the inspecting jurisdiction when the
inspection will occur Provided that the customer provides TEP with an inspection date within those 30
days, the customer's reservation will be honored. If 30 days elapses with no infonnation from the customer
the application will be terminated and the customer must reapply to participate in the program subject to
policies, procedures and rates in effect at time of reapplication

6"' Step Submittal of Certificate of Completion (COC) Form

For all program applications: once the jurisdictional final inspection has been approved, the installer or
customer must submit the appropriate COC. It is the responsibility of the installer to be sure that the COC
contains the application Project Number, any COC's without a project number are considered incomplete and
will not be accepted

7"' Step TEP will confirm installation of system

8"' Step TEP process of setting meters

Upon receipt of the jurisdictional final inspection, as well as the COC, TEP will set a solar energy production
meter and change the customer's revenue meter to a net energy revenue meter

Restrictions/Important Notes

1. TEP reserves the right to modify the business process to better serve customers or to increase efficiency
Please refer to www.tep.com/renewable for the most up-to-date information

With the exception of minor system modifications during the procurement process, any material changes to
a system made after the application is processed will result in cancellation of the existing application and
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3.

4.

will require a new online application to be submitted. The reservation request may be denied because the
request is not in compliance with program requirements (see specific technical sections below).

Project extensions will not be granted except as outline herein.

Receipt of the application is not valid until a properly completed application, appropriate disclaimers and a
completed Installer's Packet has been received by TEP. Any application packets submitted incorrectly will
be cancelled as will their corresponding online application.

TEP must receive the required program documents, RECPP Reservation Packet and approve the application,
and reserve the funds prior to receiving the meters. ("installed" is defined as the date of the final clearance
from the appropriate jurisdiction).

In order to participate in the RECPP, installers must have on file with TEP a completed Installer's Packet,
including a New Supplier Fact Sheet. This document is available in the Installer's Comer at
www.tep.com/renewable.

VIII. Other Incentives

A. Technologies without Technology Specific Criteria
Technology specific criteria have not yet been developed for the following qualifying technologies:

Fuel Cells
Other

•

•

For applicants requesting incentives for these technologies or for applicants requesting installation of a
technology with specific project technology criteria, but where some criteria cannot be met, the applicant will
need to submit design and output documentation.

Applicants installing these systems will, at a minimum, need to provide an energysavings and designed output
report for the system. The report must include either a testing certification for a substantially similar system
prepared by a publicly funded laboratory or an engineering report stamped by a qualified registered professional
engineer. The engineering report and/or testing certification shall provide a description of the system and major
components, design criteria and perfonnance expectations, applicable standards and/or codes, and a brief
history of components in similar applications. Additional information may be required as part of the RECPP
requirements.

B. Non-Conforming Projects
Non-confonning projects will be identified as the Program evolves. Incentive levels for such projects will be
calculated based on TEP engineering analysis, independent laboratory analysis, and/or professional engineering
(PE) stamps. Non-conforming projects that prove combined economic and renewable energy value will be
allowed appropriately calculated incentives within the RECPP. All incentives must be approved by the ACC.

6.

5.
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• Guidelines for
Without Incentives

Photovoltaic Projects Interconnecting

Customers may install grid-tied photovoltaic electric systems behind their meter without incentives. If a
customer chooses to do so, the customer shall still notify TEP that a renewable energy generator is being
connected to TEP's grid and complete any associated interconnection processes as defined above, or online at
tep.co1n. The process for non-incentive utility interconnection, for both residential and non-residential projects,
is available at www.tep.com/renewable.

All projects must adhere to applicable SRs and DGIRs. In addition to any applications required by the
Renewable Resources department, all systems over 50 kW AC are required to submit Interconnection
Applications to TEP's Energy Services department.

C
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Appendix 1: Glossary of Terms

Commissioned

Extension

ACC - Arizona Corporation Commission.

AZROC - Arizona Registrar of Contractors.

Applicant - Uti l i ty customer of record for the Util ity Revenue Meter located at the instal lation
site, a bui lder of the structure (residential  or non-residential) who wil l  reserve and instal l  the
Qualifying system, or for an off-grid Qualifying System, the property owner for the installation
site located within a Utility's service territory.

Arizona Business License - A business l icense issued by the ACC.

Cancelled - Reservation Status indicating that a Reservation has been terminated, funding is no
longer allocated, and the utility has removed the reservation from the funding queue.

Cancellation -. The termination of the Reservation.

Qualifying System certified to be in operation.

Commissioning Package . -  Wri t ten ver i f i ca t ion s i gned by the  ins ta l l er  and the  cus tomer
confining that the system has been installed in conformance with the approved reservation and
that the system is ready for operation.

Conforming Project - Any project utilizing a renewable technology listed in Attachment D.

Conformance Inspection . . .  Inspection performed by the uti l i ty to verify that the system has
been installed and operates in conformance with the Reservation application.

CustoMer - Util ity customer of record for the Util ity Revenue Meter located at the installation
site or a builder of the structure (residential or non-residential) who will  reserve and install  the
Qualifying System.

- The extension of the Reservation Timeframe.

Performance Based Incentive ("PBI") - Incentive based on a rate per actual kph output or on
equivalent kph of energy savings.

Project Costs - System Costs plus financing costs.

Proof of Project Advancement -- Documentation demonstrating that a project is progressing on
schedule and is staged for Commissioning on or before the end of the Reservation Timeframe.

Installer - The entity or individual responsible for the installation of a qualifying system.

Installed - The date of the final clearance from the appropriate jurisdiction

Interconnection Inspection - Inspection performed by the utility to confirm that the system can
be safely interconnected to the power grid.

Non-Conforming Project - Non-conforming projects include, but are not l imited to, projects
with staged completion dates, multi-customer or multi-system projects, projects involving more
tha n  one  t echno l og y ,  pro j ec t s  r eq u i r i ng  new  or  u n i q u e  a g reement  t e rms ,  pro j ec t s  w i th
technologies for which qual if ication standards have not been developed or projects requiring
non-standard timeframes.

1
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Qualifying System - Distributed renewable energy systems meeting the qualifications for
production of qualified Renewable Energy Credits in Arizona acceptable to the Arizona
Corporation Commission as they may be defined for affected utilities to meet any renewable
energy standards.

Renewable Energy Credit ("REC") .- One Renewable Energy Credit is created for each kph,
or kph equivalent for non-generating resources, derived from an eligible renewable energy
resource. RECs shall include all environmental attributes associated with the production of the
eligible renewable energy resource.

Reservation - A dollar amount committed by the utility to fund a project if all program
requirements are met.

Reservation Status - Indicator relating to approval or denial of a Reservation request. If a
Reservation is approved, the Reservation Status is Reserved. If a Reservation request is denied,
the Reservation Status is either Cancelled or Wait Listed.

Reserved-- Status indicating the acceptance of a Reservation request.

Reservation Timeframe- The duration of the utility's funding commitment for a Reservation.

Retroactive System- A Renewable solar system installed before an application for incentive
was received and approved by TEP.

System Costs - Costs associated with the Qualifying System components, direct energy
distribution, system control/metering, and standard installation costs directly related to the
installation of the Qualifying System.

Up Front Incentive ("UFI") - One time incentive payment based on system capacity or
estimated energy kph production rather than on measured system output.

Wait List -. Status indicating Applicant has met program requirements, but the Utility has
insufficient funding to commit to funding the project.

2
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5

6 DOCKET NO. E-01933A-15-0239

7

8

IN THE MATTER OF THE APPLICATION OF
TUCSON ELECTRIC POWER COMPANY FOR
APPROVAL OF ITS 2016 RENEWABLE
ENERGY STANDARD IMPLEMENTATION
PLAN.

SUPPLEMENT TO TUCSON
ELECTRIC POWER COMPANY'S

APPLICATION

9

)
)
)
)
)
)

10

11

12

13

Tucson Electric Power Company ("TEP" or the "Company") hereby supplements its
l

Application in this docket to provide supplemental information on its Energy Storage System

("ESS") solicitation and evaluation.
14

1. BACKGROUND.
15

16

TEP filed its 2016 Renewable Energy Standard Tariff Plan on July l, 2015 ("20l6 Plan").

The Company included preliminary information regarding its ESS solicitation in the plan] TEP

17 indicated that, in June 2015, it had issued a solicitation to lease a uti1ity»sca1e 10 MW capacity ESS,

18

19

20

21

22

in order to review the cost-effectiveness of available technologies and product offerings. TEP

retained Accion Group, LLC to be the third-party independent monitor for the ESS solicitation.

Twenty-one qualified vendors submitted bids, as described in the plan. At the time of the filing of

the 2016 Plan, the submitted bids were under review. In its 2016 Plan, TEP indicated that it would

provide updated information on its ESS solicitation.

23 \

24

25

26
1 See 2016 REST Plan at pages 7-8 located at http://images.edocket.azcc.gov/docketpdi'700001624l0.pdf-.

27

1

1



1 II. ESS SOLICITATION REPORT SUMMARY.

2

3
4

5

6

7

8

9

10

Attached to this tiling is the public version of the Accion Group report This report contains

a detailed evaluation of the solicitation, bid process, procurement site, technologies bid, and the

evaluation process. The ESS solicitation provided the Company .with an in-depth look at the

complexity and breadth of the various technologies associated with storage. Further, the premise of

the solicitation was to provide the Company with a technology that would primarily provide

frequency response at pre-determined set points, followed by voltage & VAR support, ramp rate

control, and energy storage as required.

The aggressive nature of the bidding companies far exceeded the expectations of the

Company. Consequently, the Company was able to select two winning bids:

11 • One company will provide a 10 MW, Lithium Nickel-Manganese-Cobalt (NMC) facility,

12 and

13 • A separate company will provide a 10 MW, Lithium Titanate (LTO) facility together with

a 2 MW solar facility.14

15

16

17

18

19

20

Each of these projects represents a significant opportmiity for.TEP, who will be able to (i)

obtain up to 20 MW of total storage capacity for less than the Company's original cost estimate to

acquire .10 MW and (ii) assess the operational impacts of two of the predominant Lithium

technologies available today.3 In order to protect the Company and its customers, these contracts are

based on pay-for-perfonnance, insulating the customer from poor-perfonnance risks associated with

new technologies such as energy storage.

21

22

23

24

25
3

26

27

2 Due to the competitive nature of the solicitation, and the fact that these projects have not received
authorization from the Commission to proceed and receive recovery, the names of the final project selections
and associated bidders are being kept confidential, Also, pricing associated with the specific projects will not
be released, as those prices are competitively sensitive.

All but one of the bids involved Lithium-Ion ("Li-lon") based battery solutions. This is because the
Company provided the bidders with very detailed specifications for the storage solution, and it is evident that
all of the Li-Ion technologies are capable of achieving those specifications. A copy of the technical
specifications can be provided upon request.

2



1 111. ESTIMATED COST IMPACT TO CUSTOMERS.

2

3

4

5

6

TEP had requested guidance from the Commission in its 2015 REST Implementation Plan as

to how the costs of new storage technologies should be recovered. The Commission ultimately*

ordered that the "current preference for cost recovery resulting for a project resulting from the [TEP's

ESS] solicitation is through the [Purchased Power and Fuel Adjustor Clause ("ppi=Ac°°)]."4 While

the individual costs of the projects are to remain confidential, the overall impact to the customer can

7 be seen below in Table 1:

8 Table 1. ESS Solicitation Estimated Customer Cost Impact

9
No. TEP PPFAC Rate Calculation Effective 4/1/15 Storage included Difference

Avg increase for

800 kWh/month10

11 1 Forward Component Rate $ 0.003637 $ 0.003805 $ 0.000168 $ 0.1342

12 2 True-Up Component Rate $ 0.003183 $ 0.003183 $ $

13 3 PPFAC Rate (L1+L2) $ 0.006820 $ 0.006987 s' 0.000168 $ 0.134173

14
4 Average Base Rate April l $ 0.032335 $ 0.032335 $ $

15
5 Average Total Rate (L3+I_A) $ 0.039155 $ 0.039322 s 0.000168 $ 0.134173

16

17

1 8

1 9

20

The overall annual costs associated with both projects have been hypothetically included in

the Company's previously approved 2015 PPFAC to show the impact on a per-kWh basis. As noted

in Table l, by including the cost of both storage projects, the per-kWh impact is $0.000168, or a little

over 13 cents per month for a customer whose average monthly usage is 800 kph per month.

21 Iv. CONCLUSION.

22

23

24

The Company firmly believes this is an extraordinarily cost-effective storage solution that

presents an excellent opportunity for the Company to take a leading role in energy storage

deployment. The Company requests specific authorization to proceed with these projects and recover

25

26

2 7
4 See Decis ion No.  74884 (December  3 1,  2014)  at  pages 16,  21 _

3
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2

the annual costs associated with the projects through the Colnpany's PPFAC, as part of the approval

of its 2016 REST Implementation Plan.

RESPECTFULLY SUBMITTED this 16th day of September 2015.

TUCSOBLELECTRIC POWER COMPANY
T

By
Michael W. Patten
SNELL & WILMER L.L.P
One Arizona Center
400 East Van Buren Street 1900
Phoenix, Arizona 85004
Tucson Electric PoWer Company

.l

and

Bradley S. Carroll
Tucson Electric Power Company
88 East Broadway Blvd., MS HQE9l0
p. o. Box 71 l
Tucson, Arizona 85702
Attorneys for Tucson Electric Power Company

18 Original and 13 copies of the foregoing
filed this 16111 day of September, 2015, with:

Arizona Corporation Commission
1200 West Washington Street
Phoenix. Arizona 85007

4



I Copies of the foregoing hand-delivered/mailed
this 16 h day of September, 2015, to the following:

2

3

4

5

Jane Rodder
Administrative Law Judge
Hearing Division
Arizona CorporatiOn Commission
1200 West Washington Street
Phoenix, Arizona 85007

6

7

8

9

Brian Smith
Wesley Van Cleve
Legal Division
Arizona Corporation Commission
1200 West Washington Street
Phoenix, Arizona 85007

10

11

12

13

Bob Gray
Utilities Division
Arizona Corporation Commission
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FINAL REPORT OF THE INDEPENDENT EVALUATOR

RE: TUCSON ELECTRIC POWER COMPANY, INC.

2015 REQUEST FOR PROPOSALS FOR ENERGY STORAGE SOLUTIONS

September 4, 2015

I. EXECUTIVE SUMMARY

Action Group, LLC ("Accion") was selected by Tucson Elemric Power Company, Inc. ("TEP" or the

"Company") to serve as the Independent Evaluator ("IE") for its 2015 Request for Proposals for Energy
Storage Solutions ("RFP" or "ESS RFP"). This, our final report, reviews the action taken by TEP in the

development and conduct of the 2015 Energy Storage Solutions, Bid receipts on June 19, 2015 and the

initial ranking of Bids.

Tucson Electric Power Company issued this RFP on April 24, 2015. The IE reviewed the draft RFP

documents prior to their release and reviewed the content and scope with TEP personnel. Prior to the

receipt of Bids the LE participated in all exchanges with Bidders, including the Bidders' conference held on

May 12, 2015, and the Pre-Bid Meeting and Site Visit on May 20, 2015.

The Company engaged the services of the IE to evaluate and monitor the RFP process to ensure

the RFP was conducted fairly and without bias towards or against any Bidder. Accion has served in this
capacity with the Company in the past, and is well acquainted with the protocols and standards employed

by TEP, as well as the evaluation methodology the Company uses. Accion'is also well acquainted with the

TEP system and its needs.

The IE workedclosely with TEP personnel throughout the RFP process. In addition, Action created

and operated the tepes.accionpower.com Website ("Website") used for all communications between

prospective Bidders and TEP prior to the receipt of Bids, .and through which TEP conducted the post-Bid

exchanges with Bidders when clarification was required. Through the Website, Accion had access to all
RFp-related materials, and reviewed all exchanges with Bidders prior to and after Bids were received. All

communications were date and time stamped and retained for review by regulators, should that be

requested.

The IE Website provided an online Bid Form that required Bidders to meet specific threshold

standards and requirements before their Bid would be accepted. Potential Bidders were encouraged to
ask questions during the Bidders' Conference and the Site Visit. All questions during the Bidders'
Conference and the Sit Visit were answered in writing on the Website. Bidders were additionally
encouraged to use the Q&A feature on the IE Website where TEP provided a timely response to each
question. TEP also provided FAQS on the Website as a guide to assist Bidders in determining whether to

participate in the RFP.

The IE was available to Bidders throughout the process. The RFP Website provided a direct
message feature through which Bidders could contact the IE. The identity of the IE was well publicized
and Bidders could easily find the LE's telephonic or email contact information, as some chose to do. Action

maintains a national practice and for that reason was known to a number of the registered Bidders before

this process began.

\\_Liclon GROUP
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The IE reviewed all questions posted on the RFP Website, and reviewed each answer prepared by

TEP in response to questions. Questions and answers posted on the Website were available to all

registered users. Additionally, Bidders were provided with a confidential "message board" for confidential

exchanges with TEP. The IE monitored all message board exchanges between Bidders and TEP. Also, the

IE responded to every direct contact from a Bidder. All questions, answers and message board exchanges

are retained on the Website should a regulator desire to review the process.

The IE was contacted by potential and actual Bidders throughout the process, with the vast
majority of those contacts being ones that were appropriately redirected to the Website Q&A feature.
No Bidder contacted the IE claiming the RFP process, Bid process, or any aspect of the RFP was unfair,

discriminatory, or in any way was biased for or against any Bidder or type of Bidder. As noted below, one
individual contacted the IE as the Bid period closed asking to have the Bid period extended. That request

was denied.

In summary, the IE believes the RFP was designed to be fair and adhered to the rules of the
standards developed by the Arizona Corporation Commission ("ACC" or "Commission")1. All Bidders had

access to the same information at the same time and had multiple opportunities before the Bid process
commenced to identify what they believed to be shortcomings in the RFP, and to offer suggestions for
making the RFP attractive to competitive Bidding. The IE met with Bidders during the site visit and met

with each Short-listed Bidder during two days of face to face meetings between TEP personnel and each

Short-listed Bidder. At no time did any Bidder who submitted a Bid present a complaint about the RFP

process, standards or execution.

The IE believes the RFP was conducted fairly and that all Bids were evaluated using the same

standards and procedures. Further, the LE conducted an independent review of all Bids and concurs with

the final selections made by TEP.

ll. INDEPENDENT EVALUATOR

A.. ABOUT THE INDEPENDENT EVALUATOR

with more than thirty-five years fin-depth experience in electric, gas, and water utilities, Accion
Group's diverse consortium of consultants provides insightful, candid, and practical advice to the utility

industry and their associated government regulatory bodies. Headquartered in Concord, New Hampshire,
with a branch office in suburban Washington, D.C. and consulting affiliates nationwide, Action's

specialties range from competitive procurement and utility management to construction monitoring and
nuclear decommissioning.

Since its incorporation in 2001, Accion has been routinely involved in high-profile consulting
engagements, thus securing a reputation as one of the premier firms providing independent review of
utility procurement practices. Action has served as Independent Evaluator, Independent Monitor, or

Action Group was retained by the ACC in 2003 to establish standards and processes for conducting competitive solicitations by
utilities. Accordingly, Action is well versed in the Commission expectations and goals for fair and impartial RFPs.

; A<:<;lon GROUP
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Independent Observer to state commissions for 84 competitive solicitations in markets including

California, Hawaii, Georgia, Colorado, Oregon, Florida, Washington, and Arizona. Accion Group has also

assisted utilities in the preparation for, and the conduct of, power supply solicitations in Maryland,

Massachusetts and Nevada. Having reviewed proposals for generation by renewable sources (including

wind, solar, bio-mass, wave action, storage, low-head hydroelectric, geothermal, and methane capture),
as well as for generation by new-build facilities using nuclear power, natural gas, and coal fuels, our
consultants are well-versed in the subtleties of utility procurement practices.

The evolution in the electric energy industry includes consideration of storage capability. Accion
Group personnel have participated in solicitations for energy storage solicitations in Oregon and California

where storage is being deployed in response to transmission constraints, instead of construction of new

transmission lines.

Our ultimate goal as IE is the same as the purchasing utility and state regulators: ensuring the
solicitation obtains the best deal possible for ratepayers, given current market and regulatory conditions

in terms of both price and non-price factors.

B. THE IE'S ROLE IN TEP's RFP PROCESS

As IE, Accion reviewed the process designed by TEP prior to releasing the RFP. This review

included the following:

- The Company's efforts to identify prospective Bidders and publicize the RFP,

The terms and conditions that would control both the RFP process and any resulting
contracts,

The evaluation criteria and methodology to be employed,

•

The procedures employed to ensure that all Bidders would have access to the same
information at the same time; and,

4

• The form and content of all RFP documents.

Accion Group designed and operated a Website, https://tapes.occionpower.com ("Website"), for

the exchange and capture of all RFP-related information, and monitored all Website activity. The Website
facilitated our ability to closely monitor communications during the RFP process. Accion Group

participated in the Bidders' Conference and reviewed the Company's response to each question posed by

Bidders. Further, the IE attended each meeting with each Short-listed Bidder, at which time the Bidder

was invited to provide details on equipment to be deployed and answered questions from TEP personnel
and the IE. .

. TEP confirmed from the outset that there would be no Bids from any affiliate, so the code of
conduct restrictions the IE normally requires were unnecessary in this RFP.

Ill. BACKGROUND

TEP commenced this RFP to determine the market willingness to provide energy storage in the

Tucson environment. TEP arranged with the University of Arizona to provide a secure site at the

244 North Main Street • Concord, NH 03301 • Phone: 603-229-1644 Fax; 603-2254923 advisors@acciongrouprom•
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University's Energy Park, and TEP identified the possibility of siting storage units at an existing sub-station.

Accordingly, TEP removed from the Bidder the obligation of finding a suitable site for the project.

As explained to the IE, TEP management determined that energy storage could be integrated into

the company's portfolio of supply options to meet supply requirements during periods of high demand

and constraint. To fully appreciate the available options, TEP imposed few constraints on designs and
equipment. At the same time, to assure TEP that a successful Bidder would have the ability to complete
the project, TEP imposed the following requirements:

• Experience in developing and operating at least 10 MW of energy storage,

Market capitalization of at least $5 billion;

The proposed facility would have the capability of providing a consistent 10 MW of

capacity for 10 years, and
J

The successful Bidder would be responsible for full decommissioning and site restoration

at the end of the contract term.

Each Bid was subject to a $7,500 Bid fee to defray some of the cost of conducting the REP.

The IE initially questioned the appropriateness of a market capitalization that exceeded TEP's

value, but agreed to reserve judgment until after the Bidder conference in order to gauge market response
to each requirement. The fact that 81 companies claimed to qualify as Bidders z convinced the LE that

the requirement was not a barrier to participation by substantial and experienced developers.

IV..PROCUREMENT GUIDELINES

Accion Group worked with TEP to design a competitive Procurement Website to securely and

efficiently manage the RFP process. Structured on Accion Group's proprietary Procurement Website

platform, the underlying principles of the LE's RFP Procurement Website were to execute a solicitation
process that met both ACC and Federal Energy Regulatory Commission ("FFRC") standards, while
providing information to Bidders in an equal, understandable, and transparent manner, and allowing all
registrants to participate in the Bidding process with confidentiality. The LE's Website was designed to

provide complete security for confidential documents and anonymity for Bidders, thus avoiding unequal
treatment or unfair bias towards or against any Bidder. The Website facilitated exchanges with interested
parties before the Bid date, managed Bidder Conference information, and handled Bids and post-Bid

exchanges.

2 Companies were required to present proof of $5 billion market capitalization at the time of bidding, so neither the IE nor TEP
researched the qualifications of firms until bids were presented.

I
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A. COMPLIANCE WITH FERC GUIDELINES

As noted, TEP confirmed there would not be an affiliate Bidder before the process was begun and,

thus, the FERC solicitation requirements need not be met. However, as a standard practice Accion uses

the FERC standards when conducting RFPs and when evaluating the fairness of a solicitation. The IE does

this because the standards are known to the major market participants, and because the standards are

sufficiently rigid to provide appropriate guidance to utilities.

In 1991, FERC first articulated these requirements in the case of Boston Edison Company re: Edgar

Electric Company The Edgar case established three criteria that must be met if an affiliate is to be
awarded a contract from an RFP: (1) the RFP must be designed and implemented without undue

preference for the affiliate; (2) the analysis of proposals received must not favor the affiliate, particularly

as to non-price factors, and (3) if the affiliate is selected for a contract, its selection must be based on a
reasonable combination of price and non-price factors. These Edgar criteria were intended to both ensure

ratepayers are protected and that transactions with an affiliate are above suspicion. On July 29, 2004, the

FERC issued "Order Granting Authorization to Make Affiliate Sales"", which contained a set of guidelines
that FERC uses today to evaluate the fairness of RFPs and ensure it satisfies the Edgar criteria. These
guidelines are commonly referred to as the Allegheny guidelines. The Allegheny guidelines are described

in the Order as follows: .

The underlying principle when evaluating an RFP under the Edgar criteria is that no
af_19liate should receive undue preference during any stage of the RFP. The following four
guidelines will help the Commission determine if on RFP satis_19es that underlying principle.

1. Transparency:The competitive solicitation process should be open affair.

2. Definition: The product or products sought through the competitive solicitation should

be precisely dej7ned.
3. Evaluation: Evaluation criteria should be standardized and applied equally to all Bids

and Bidders.
4. Oversight: An independent third party should design the solicitation, administer

Bidding, and evaluate Bids prior to the company's selection.5

Whether serving as IE or Independent Monitor, Accion Group expects utilities to adhere to the

highest standards for fairness and openness when conducting a competit ive solicitation process.

Similarly, Accion expects util ities to establish and follow RFP protocols that are free from actual or

perceived bias. To this end, we look to the FERC-established Edgar criteria, along with the standards

established by the Commission for competitive Bidding, to judge the quality of TEP's RFP process. To

ensure transparency and fairness throughout the RFP process, TEP used Action Group's LE Procurement

W ebsi te plat form to transmit  the RFP, al l  related RFP documents and RFP information, and to

3 Edgar Electric Company,55 F.E.R.C 11 61,382 (1991)

"Allegheny Energy Supply Company,LLC 108 F.E.R.C 1] 61,082 (2004)

5 108 F.E,R.C 1) 61,082 (2004) at 22

244 North Main Street • Concord, NH 03301 • Phone: 603-229-1644 Fax: 603~22S44923 •advisor5@ac€iongroulJ.coman
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communicate with Bidders during the solicitation process. Doing so facilitated TEP's compliance with

FERC's Allegheny guidelines and the Commission's rules on ReqUest for Proposals Procedure under

Chapter 515-3-4, "Integrated Resource Planning," of the Commission's General Rules.

As IE, Action found that the Company's procurement process adhered to the FERC-established

Allegheny guidelines outlined above. The IE Website functioned in a manner that met the strict protocols
of transparency, definition, evaluation and oversight, as defined by FERC. In the remainder of this section,
we present a detailed overview of how each of the four FERC Guidelines was met and documented on the

Website.

1. Transparency Principle

Transparency is the free flow of information to all parties.(108 F.E.R.C 1] 61,082 at 23)

The transparency principle requires the RFP process to be open and fair to all participants. The IE

Website used for the TEP RFP provided all parties with Procurement Website access to the same
information at the same time. Bidders were required to use the Website for access to all information,

including documents provided by the Company and answers to questions posed by Bidders. All solicitation

information was date-stamped when posted, and all RFP documents and data were able to be accessed

by registered users at anytime. Whenever a document was uploaded, a question was posed, an answer
posted, or a calendar event listed, all registered users of the Website were able to view this information

immediately. Automatic emails were sent to every registered user notifying them of the new information

available and directing users to the specific site page where it could be located.

Instead_of indjyidually inyitigq $gegwc _Bidd_er§, tlgg utility_should_g[Low all in tefqgteq

parties to Bid'on the RFP._ All aspects of_ the_c9mpetitive_§olicitatiolg should be widely

publicized. (108F.E.R.C1]61,082 at 23)

The IE Procurement Website allowed all interested parties to register for complete access to the
procurement site. Any individual or company visiting the site was welcomed to complete a pre-
qualification questionnaire and submit their registration as a potential Bidder. Pre-qualification

questionnaires were evaluated against set criteria to determine Bidder eligibility. Moreover, users could
register as "non-Bidders" to have full access to the site, except for the ability to submit a bid and access

to individualized, confidential Bid Books ("Bid Book"). The IE Procurement Website was available to the
public and was also easily accessible via search engine and the Commission's Website. Announcements
about the RFP were posted on the Website and available to the public. Registered users were sent
automatically generated notices whenever an announcement was posted. The Website preserved a copy
of every announcement, even after it was removed from public viewing.

"Any communication between RFP issuer and bidder that are not part of the Bid should be made
available to all other Bidders." (108 F.E.R.C 17 61,082 at 23)

All communication between TEP and Bidders that was not specific to an individual Bid was made

available to other Bidders through pages accessible on the LE Procurement Website. For example, all users

registered to the site were able to access the "Q8<A" page, where questions and answers were posted

while maintaining Bidder confidentiality. When Bidders posed questions to TEP, the questions, along with

ACCION GROUP
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/

the answers, were posted to the "O_&A" page and an automatic email was sent to all registered users

alerting them of new communication posted to the site. The Procurement Website's secure data

collection feature ensured that the identity of the Bidders posing the questions remained anonymous. All

questions posted during the Bidders' Conference were recorded and subsequently posted on the Website,

along with answers from TEP.

Any communication between the Bidder and TEP relating to the Bidder's specific Bid proposal

remained confidential, and was retained in a secure folder accessible only by the Bidder, TEP personnel

and the IE.

Neqotiofion may occur after the Bidding, for example, when a Short List has been
compiled or a winner has been selected. (108 F.E.R.C 1] 61,082 Ar 26).

The Procurement Website was designed to manage the exchange of documents during post-Bid

negotiations, mitigating any transparency concerns .and providing a continued online conduit for
information exchanges during the RFP process. Each Bidder received a secure Bid Book, through which
information was exchanged with TEP. These Bid Books contain folders specifically designated for all

messages between the Bidder and the Company, allowing for postings of contracts and negotiation-
related communications. All communications and post-Bid negotiations were monitored by the IE, and

the LE attended each discussion session, either in person or via teleconference. Each post-Bid document
was date-stamped when uploaded to the respective Bid Book, providing the Company and the

Commission with a permanent record of the solicitation and related negotiations.

2. Definition Principle

[héprodugt ¢;prQduc!§ $0yqf1LrhcQu¢1b. the RFP_shogld be defined_in q manger -that is
clear and nondiscriminatory.(108 F.E.R.C1]61,082 at27)

Draft RFP documents were posted on the Website and anonymous comments were solicited from

prospective Bidders, thereby ensuring that the products sought through the final version of the RFP were

defined in a clear manner understandable to all Bidders. The Website also featured a "Q&A" page on
which any registered user to the Website was able to post questions anonymously regarding products

being sought in the RFP. The question submitted and the answer provided by the utility, Commission

Staff, or the IE, and were accessible to registered users immediately after the information was posted.

If there are changes in the product specification, re-Bids should be olloyved.

(108 F.E.R.C 1161,082at 27)

3. Evaluation Principle

RFPs should clearly specify the price and non-price criteria under which Bids will be
evaluated. (108 F.E.R.C 7751,082 at 29)

The RFP documents provided clear and complete product definitions and disclosure of the

evaluation process. With respect to this aspect of the RFP, no prospective participants submitted
questions or clarifications to the IE Website regarding either the product definitions or the evaluation

process included in the RFP materials. In addition, Accion Group found the RFP documents to be

244 North Main Street • Concord, NH 03301 Phone: 603-229-1644 • Fax: 603-225-4923 • advisors@acciQngrouu.com
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thorough, accurate, and complete. TEP's criteria for the project and the potential counter~party were well

defined and presented so that all participants were aware of them.

RFP issuer and Bidders will usuoliv need to divulge commercially sensitive information in
the solicitationprocess. (108 F.E.R.C 1]61,082 of 31)

In order to ensure confidentiality and security throughout the online Bidding process, the

Procurement Website featured a 128 Bit security certificate to ensure the privacy and security of all
transactions made through the solicitation platform. Furthermore, ever Bidder automatically received a

secure Bid Book folder for all Bid-related documents. This Bid Book served as a secure repository of

confidential Bid-related information enabling Bidders, the IE, and the Company to securely post relevant

documents and communications while maintaining Bidder anonymity and ensuring that commercially
sensitive information was not inadvertently released to the public or to other Bidders. Only the named
Bidder, the LE, certain TEP personnel, and the Company were able to access documents in each Bid Book

folder.

In addition, the Website maintained comprehensive logs detailing when a user was logged in, and

what actions were taken while on the Website (such as page views or document uploads and downloads).

As a result, any questions regarding privacy or questionable access to documents could be answered by

reviewing Website access and user logs, which confirm every action taken on the site.

4. Oversight Principle

ffffecqve pversiqht_ gr cQmpe_titi_ve soucitatiQns can be accomplished by _using an
independent third party in the design, administration, and evaluation states of the
competitive solicitation process. (108 EE.R.C 'll 61,082 at 32)

Accion's oversight as IE began before the draft RFP was released for public review. All aspects of

the RFP were managed through the Website, ensuring security, transparency, and confidentiality, while

also creating a permanent log of all RFP activ ity. All registration, pre-qualification, Bidding,
communication, Q&A, and post-Bid exchanges were handled through the Website's secure online RFP

management system, allowing Accion to provide effective oversight of the entire RFP process, and making

review of the process possible with date-stamped entries. These Website records and logs serve as a
permanent record ofTEn's solicitation process, providing the Company and the Commission with the date
and time of every action taker by Bidders, the utility, the Commission, and the IE.

A minimum criterion for independence is thy; the third party has no financiaLLnterest in
any Qr the poteptiql Bidders, including the_qf19Iia§e, or in the outcome of the process. In
this context 'independence' means that the_ third party's decision-makinq process is
independent of the aff7Iiate and all Bidders. (108 F.E.R.C 1] 61,082 at 33)

Accion had no financial interest in any of the potential Bidders, TEP, TEP affiliates, or in the

outcome of the process, and would not have accepted this engagement if there had been even the
appearance of a conflict of interest. This independence is periodically reviewed by the Commission,

The independent third party should be able to make a determination that the RFPprocess
is transparent and fair. The independent third party's role as the sole link for transmitting
information between potential Bidders and RFP issuer would also help to ensure that the

ACCION GROUP
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RFP design will not favor any particular Bidder, particularly an affiliate. (108 F.F.R.C ii
61,082 at 35)

The IE Procurement Website served as the sole link for all interactions between Bidders and the
RFP issuer, and provided all Bidders with 24-7, real-time access to updates, documents, announcements,

and all Bid~related communications and information. The Website allowed the IE to monitor every

question, comment, document upload, and interaction during the solicitation. Because anonymity,

confidentiality, and security are fundamental built-in components of the RFP Website platform, the IE is
able to make a demonstrably strong judgment as to the fairness of TEP's RFP process,

B. PROCUREMENT WEBSITE

Once the IE released the TEP RFP Website, general information relating to the ESS solicitation was
available to the public, and individuals were able to register on the Website as either Bidders or Non-

Bidders. Upon registration, each individual received an automatic email notification acknowledging

successful registration to the Site along with an individual User ID and automatically generated password.
In addition, they received an attached "Website Tutorial" explaining use of the Website and Bid process,

offering a brief overview of the Website as registrants proceeded through the RFP process, including flow

of communications, accessing and uploading documents and how to ask questions. The use of Screen
Captures from the actual RFP site further sewed to make the process user-friendly. The Tutorial was also

available to all public users as a link on the Website navigation bar.

In addition to the Website Overview provided to all IE Website users, the IE Website provided a
Bidders' Tutorial in the Documents section for all potential Bidders to follow step-by-step instructions to

process online Bids. The tutorial covered the steps taken to submit the pre-qualification form, complete

and submit an online Bid, and uploading documents.

Once a Bidder started a Bid, the Bidder was automatically provided with a confidential, personal

Bid Book that provided a secure platform where all documentation and all communication between TEP

and Bidders was captured. This created a permanent record of all interactions. Once the Bid period

closed, nearly all exchanges between TEP and a Bidder were done through the Message Board and the

individual, secure Bid Book. Both TEP and the Bidder could upload memos and other documents through

the message board that were also recorded in the Bid Book, and the Website generated an automatic

email to alert the other party of the interaction. Non-Bidders had access to all public information other

than the Bid Form.

Communication with Bidders also consisted of the IE andTEP sending "blast" emails from the
Website, which made certain that registrants received the same information pertaining to RFP
developments at the same time. For example, in the days prior to the Bid submission date Bidders were

sent a reminder.

As noted, discussions were conducted with Short-listed Bidders. Those discussions were monitored by the IE,

ACCION GROUP
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TEP and Action collaborated to produce Announcements, Calendar events; Frequently Asked

Questions ("FAQ"), RFP documents, and a Question and Answer ("Q&A") page on the Website in order to

provide all registrants with up-to-date information.

All registered users of the Website received automatic email announcements whenever an

announcement, document or FAQ was posted, and when the schedule was adjusted.

RFP INFORMATION WAS ACCES§lBLE AND_CLEAR

a. Frequently AskedQuestions ("FAQs")

The FAQs page displayed answers to the most commonly asked questions about the Website and

the ESS REP. TEP's FAQS were accessible to the public and included topics that ranged from
Interconnection, Technology, Terms, and Website Operation and what to do if a Bidder had a question

that involved confidential information regarding a project. If the answer to a question was not available

on this page, Bidders were instructed to check the Q&A page to see if their question was previously

answered. If their question was not answered on the FAQs page, they were instructed to post their
question on the Q&A page, and to not contact TEP directly.

b. Questionsand Answers ("Q&A")

All registered users of the RFP Website had the ability to anonymously submit questions via the

online Question and Answer page.

I Questions and Answers were visible to all public and registered users of the Website immediately

after being posted. The Company and the LE automatically received an email notification of the questions

posted, without identifying the individual posting the inquiry. TEP responded to Bidders by posting

answers to questions on the Website. When a question was posted the individual who posed the question
received an automatically generated email from the Website with the answer.

A total of 116 questions were posted on the Q&A page prior to the Bid date, and TEP or the IE
answered all questions. Most questions were answered within two (2) business days of being posted to

the Website, with the majority of questions answered within 24 hours of being asked. The technical

nature of some questions required longer response time, but the IE believes all questions were addressed
in sufficient time to be employed by Bidders when developing Bids. The anonymity of the Q&A page

ensured that all Bidders had immediate access to questions and answers that were posted, and that TEP

considered questions without regard for the source.

The Website sorted all questions by four categories: Installation, Technology, Transmission and
Other. The ability to sort the O1&A's by category on the Q&A page provided ease in determining where
Bidders had concerns without TEP or the IE having to review them individually and or manually sort by

topic. Seven percent of the questions related to Installation, three percent were transmission related,
thirty-five percent were in the technology category and the remaining fifty-five percent of the questions
asked via the Q&A were in the "Other" category, Once the Bid date passed, the opportunity to ask

questions via the Q&A was terminated, the Bidders were directed to ask questions regarding their Bids

using the "Messages" feature only.

2411 North Main Street • Concord,NH 03301 •
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Figure 1

5

Questions Askedvia the RFP Website Q&A

Other, 54

The IE believes the public Q&A feature permitted all Bidders to have access to the same

information at the same time, because all questions were visible as soon as the individual posted the

query, Similarly, all Bidders had access .

to the answers provided by TEP

personnel. TEP personnel referred all

inquiries to the Website, and the IE

believes no TEP personnel provided

information via email or otherwise to :

any prospective Bidder. <

Installation. 8
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The IE believes all Bidders were 5

provided access to the same

information at the same time, and that ... .. -..-,m...,-.....-.-~...,...~..--.-..-... -M .
all information exchanged between TEP and Bidders was through the Website. Accordingly, the IE
believes all Bidders were treated in the same manner and that the Company has available, for its review,
a complete record of the RFP.

z

In addition to the features available to Bidders on the IE Website, the IE responded to emails and

telephone calls in the event Bidders were confused and selected "contact the LE" instead of posting a
question on the O.&A page. Typically, the Bidder desired guidance on the RFP process, and then

proceeded unaided once redirected to the LE Website.

The questions raised in the Q&A provided another opportunity for the IE and TEP to gauge the
clarity of the RFP materials. The IE believes the public Q&A feature permitted all Bidders to have access

to the same information at the same time.

c. Message Board

The "Messages" feature was activated for registered Bidders after the Bidders' Conference on
May 12, 2015. On the RFP Website, Bidders were able to correspond with the Company through the

confidential 'Messages' link on the navigation bar. This correspondence was monitored bathe IE, but was
not available to persons other than the individual Bidder and TEP personnel. Prior to the Bid due date,

the Messages feature was used only for questions that disclosed confidential Bid-specific information, and
therefore, could not be asked via the Q&A. If a message was not confidential information unique to the
Bidder, the questioner was redirected to the Q&A.

244 North Main Street • Concord, NH 03301 Phone: 603-2294644 Fax: 603-22541923 advisors@acci0ngrouD.com•
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States Represented # of Bidders/Non-Bidders Registered

Alabama 2

Arizona 25

California 57

Colorado 7

Connecticut 1

District of Columbia 1

Georgia 3

Idaho 2
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The 'Manage Messages' page
allowed Bidders to type a question into a
text box, and give the message a subject
name. Bidders had the option to select if
the message corresponded to a specific
Bid.

The Company responded via the
same method, and the conversation was
preserved on the Manage Messages page.

12
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TEP personnel referred all inquiries to the Website, and the LE believes TEP personnel did not
provide information via email or otherwise to any prospective Bidder. All correspondence exchanged via

the Message board was preserved for review by the Commission.

There were 72 messages exchanged via the Message Board on the Website. Bidders submitted 44
Messages to the Company, and 28 Messages were submitted by STEP/Administration either responding to

specific Bidders' questions, or requesting Bid clarifications. The considerable number of communications

via the Message Board signified there were robust exchanges with Bidders, but more importantly,

quantified documentation of the exchanges.

c. POTENTIAL BIDDERS

When the IE RFP Website was released, a notice was sent to all individuals who previously

registered with TEP as desiring to receive notice of RFPs and to a RFP "contact list" of individuals who

registered on the Accion Power Website for notification when the RFP Website was launched. The IF sent
a notice of the RFP to individuals who have participated in other energy storage solicitations that Accion

Group conducted. TEP also released a notice to a variety of media sites. The IE is satisfied that TEP used

reasonable efforts to disseminate information about this RFP. There were 166 persons registered on the

LE Website, 81 as Bidders from 12 states, and 85 registered Non-Bidders.

This response rate confirms that the market was well aware of this RFP.

Figure 3

\E-CION GROUP
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States Represented # of Bidders/Non-Bidders Registered

Illinois 6

Indiana 1

Massachusetts 7

Michigan 3

Missouri 2

Nevada 1

New Hampshire (IE/Admin) 7

New York 12

Noah Carolina 5

Oregon 6

Rhode Island 1

Tennessee 3

Texas 9

Virginia 1

Washington 3

Wisconsin 2

Total 166

5

3.05%

The following figures show the breakdown of all registered users on the TEP RFP Website.

1

0.61%

68
41.46%

'QE
8

1
0.61%

Figure 4

Total Registrants (Pre 5/29/2015) - 164 I

1
0.61%

as bidders

Test Bidders

Non~Bidders

IE

838 TEP

45; Test Company

I ACC Staff E
;

J

The initial Registered

Users on the Website were
those who registered prior to

the mandatory site visit.

13

On May 29, 2015, TEP conducted the site visit at the Energy Park and a potential sub-station site.

The RFP clearly stated that participation was mandatory for each Bidder in order to proceed with the

process.

244 North Main Street • Concord, NH 03301 • Phone: 603-229-1644 • Fax: 603-225-4923 • advisors@acciongrouocorn



A comparison of the expression of interest in the RFP before the Site Visit, and the serious Bidders
after the Site Visit is shown on the following figure.

After the site visit Bidders

who did not appear on the site

visit sign-in were contacted by the
I E  t o confirm they had not

attended, either in person or by a

representative. Those who were
confirmed to have foregone the

site visit were removed from the

active Bidder category on the IE
Website, which resulted in them
not being permitted to

with the Bid process.
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D. RFP DOCUMENTS

The RFP documents were prepared by TEP and shared with the IE 'before being released via the IE

Website. The IE worked closely with TEP personnel to prepare the materials so they accurately reflected
the product being requested, and so there was no ambiguity in any of the required specifications. The IE
believes the RFP Documents provided all necessary detail to permit a qualified Bidder to Understand the

terms and conditions of the RFP, and to prepare a responsive Bid. Particular attention was paid to ensure
that there was no bias for or against any storage type or any of the identified technology options. This

was of concern to TEP personnel because the company was agnostic as to technology and wanted to use

the RFP process to investigate energy storage options.
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The RFP terms, such as pricing structure, crieditworthiness, transmission interconnection, and

reliability, were equally applicable to all Bidders and no Bidder contacted the IE to identify confusion with

the requirements or any perceived bias.

E. BIDDERS' CONFERENCE

Potential Bidders and interested persons were invited to participate in a Bidders' Conference at

which they could ask questions regarding the RFP. In addition they were encouraged to post anonymous

questions, via the Q&A feature available on the Website. As discussed earlier in this report, each question

was reviewed by TEP, and the IE before being posted on the IE Website. A number of potential Bidders

availed themselves of these opportunities and when the Q8¢A page was closed to new questions, 116

questions were received through the O_&A. In the interest of efficiency, and to avoid unnecessary expense

for Bidders, the Bidders Conference was conducted as a webinar. The Bidders' Conference resulted in an

additional 45 questions, which were posted with answers on the RFP Website.

TEP held the online Bidder Conference on May 12, 2015, to answer questions and seek input on

the RFP from registered Bidders.

Conference call information was sent starting on May 6, 2015, to those who had registered for

the Bidder Conference.

From: tepie@acciongroup.com
To: [Bidder]
Subject: TEP Bidder Conference Reminder

You are receiving this message as you have registeredfor the TEP Bidder
Conference call for today at 1:00pm PPT
Access lo the webinar is limited to those the! registered
Please do not share the call-in details with others to ensure all those that
registered can attend the conference.
hrtps..,4'lepe.v.clccioI1_power.com
Logged: 5/12/2015 I1:19:06 AM

TEP personnel gathered questions posed during the Bidder Conference and on May 29, 2015, a

PDF file of written responses to each of the forty-five (45) questions raised at the Conference were posted
to the Documents page on the Website. Bidders were advised that the written responses were to be
relied upon when preparing Bids. 100 persons participated in the webinar Bidder Conference.

F. SITE VISIT

The site visit was conducted on May 20, 2015, beginning at 10:00 AM local time. Pre-registration

was required to meet security concerns, and to ensure that sufficient refreshments were available to keep
all participants properly hydrated. A total of 38 potential Bidders attended the site visit. A list of

attendees was posted on the IE Website and used to confirm which firms met the minimum requirement

of attending the site visit. .

During the site walk at the Energy Park and at the sub-station a total of 52 questions were asked

by potential Bidders. TEP provided written responses to each question, with the final responses posted

ACCION GROUP
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on the IE Website on June 10, 2015. Bidders were advised that the written answers should be used when

preparing Bids.

I VI. BID RECEIPT

Bids were initially due on June 17, 2015, however the date was extended to June 19, 2015 to

afford Bidders additional time to refine Bids. Two (2) weeks prior to the initial Bid closure date, the LE

sent the following reminder to all Bidders registered on the TEP Website that Bids were due June 17,

2015, at 1:00 PM PPT.

From: tepie@acciongroup.com
To: [Bidder]

Subject: TEP ESS Bid Close in 2 Weeks
The TEP ESS Bidperiod wt/I end in two weeks on Friday June I7, 20/5 al
1:00pm PPT P/ease use the htIp.s'.'/"repes accionpowerxom lo submit your
Bid(s) before the deadline in order to be aeeepfed

The Bidform has been updated to include additional pricing options and are
highlighted in the attached document. You may submit up to 3 pricing options
per Eid Please create a new bid f/'you would like to over more pricing options.

If you have any non-project specific questions regarding reform, please ask

them on the Q&A page and TEP will respondpromptly.
\

For any project speeyic questions, please contact TEP through Messages on the
Website.

For information regardingpayment ofBidfees, please refer to the Independent
Evaluator documents on the Documents page.

Thank you.

lzllps.v?'Yepe.v.accionpowencom.
Logged: 6/5/2015 10:08.'04 A M

On June 12, 2015, a second reminder notice was emailed to all Bidders reminding them of the
two-day extension and indicating they had one (1) week to submit their Bids.

From: tepie@acciongroup.com
To: [Bidder]

Subject: TEP ESS Bid Close in 1 Week

The TEP ESS Bidperiod will end in 1 week on Friday June 19, 2015 al 1:00pm
PPT P/ease use the hlf[1.5','4'Z£'pe.szuc'¢;'ion/2Ower.c'omIo submit your 8id(s) before
the deadline in order to be accepted

[you have any non-project specific questions regarding 1/de form, please ask
them on the Q&A page and TEP wit/ respond promptly.

For any project speeéfie questions, please contact TEP through Messages on the

\ASCION GROUP
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Website.

For information regarding paymenl of Bidfees, please refer to the Independent
Evaluator documents on the Documents page.

Thank you.

htipsf ff/tepes. accionpmvet.com
Logged: 6/12/2015 10:53:05 AM

From: tepie@acciongroup.com
To: [Bidder]

An additional reminder was sent two (2) days before Bids were due<

Subject: TEP Energy Storage RFP Upcoming Bid Close Notyicalion
The TEP ESS Bidperiod will end in 2 business days on Friday June 19, 2015 at
1:00pm PPT Please use the /z1l_os;.4/Zepes.accionpowercomto submit your
Bid(s) before the deadline in order to be accepted

Wiring instructions to submit your Bidfees are provided in the attached
document and can also be found in the Independent Evaluator documents on
the Documents page oft re Website. '

If you have any non-project specific questions regarding reform, please ask

them on the Q&A page and TEP will respondpromplly
wr

For any project speeyic questions, please contact TEP through Messages on the
Website.

Thank you.
\

l1llps.'/"Ze/~¢2.s'. ac'cionpm4'er. com
Logged' 6/17/20/5 1:05:02 PM

A final reminder was emailed to all Bidders informing them the Bid period closure in 24 hours.

From: z'epie@acciongroup.com
To: [Bidder]

Subject; TEP Energy Storage RFP Upcoming Bid Close Nolyieation
The TEP ESS Bid period will end in 24 hours on Friday June 19, 2015 at
1:00pm PPT Please use the /11/ps. We./Jes.ncciolwowe/'-com to submit your
8id(s) before the deadline in order ro be accepted

Wiring instructions ro submit your Eidfees are provided in the attached
document and can also be found in the Independent Evaluator documents on
the Documents page of the Website.

If you have any non-project specQ9c questions regarding reform, please ask
them on the Q&A page and TEP will allempf to respondpromptly. However,

\ ` éi c i o n  G R O U P
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please note that TEP is unable to guarantee that answers wit/ be provided Ar this
point in the process. .

For any project specie questions, please contael TEP throughMessages on the
Website. Please note that TEP is unable to guarantee that answers will be
provided at this point in the process.

hrlp.9.'/Qrepes. (7CCiO)I_PU\!*£'f`. com

L o g g e d :  6 / 1 8 / 2 0 1 5 1 .05 .~01  PM

The IE believes the record of reminders establishes a solid record of TEP's efforts to

involve as many Bidders as possible in the RFP process.

v. BID DETAILS

A. BIDDERS' EVALUATION FEES ("Bid Fees")

A Bid Fee was required to help defray costs of the evaluation of Bids. All Bidders were required

to submit with each Bid, a non-refundable Bid Fee of Seven thousand five hundred dollars ($7,500). Bid

Fees were paid electronically to Accion Group.

Without a Bid Fee, ratepayers would be charged the entire cost of conducting the RFP, including

the cost of personnel to review all Bids, regardless of the quality of each Bid. Additionally, without a Bid

Fee there would have been no incentive for a Bidder to limit Bids to their best offers, and every

incentive to file Bids that were redundant, except for small variations. The LE believes the Bid Fee was

both reasonable and equally applied.

B. ONE DISSATISFIED PARTICIPANT

On June 19, 2015, by 1:00 PM Pacific Time, the on-line Bid form closed.

A list of the Bidder and receipt date is provided as CONFIDENTIAL ATTACHMENT, Appendix 1. A

total of nineteen (19) companies submitted a total of twenty-one (21) Bids.

All but one (1) company submitted Bids in time for the deadline on June 19, 2015. One (1)
company contacted the IE and requested a deadline extension moments before the Bid Form
automatically closed. After investigation and discussion with TEP personnel, the request was denied. A

brief history of the Bidder is appropriate. The individual first contacted the IE and inquired about
providing information regarding products the individual would like Bidders to learn about.
Subsequently, the individual asked to be switched from "nOn-Bidder" to Bidder status on the IE Website.
The individual registered for the mandatory site visit, but failed to attend. When asked bathe LE to confirm
they were not going to proceed with the Bid process, the individual claimed to have had a representative

7

7 TEP permitted the IE to create a "Vendors" file on the IE Website, and to list a brief statement of wares each vendor offered,
along with contact information. Eight (8) vendors provided information that was posted to the Vendor Folder.

ACCIO N G ROL) P
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As depicted in Figure 7,
other Bidders were able to submit
timely Bids.

To permit this individual to
begin a Bid after the Bid period

closed would have been

preferential treatment of one

Bidder that was not permitted

pursuant to the RFP protocols.

The IE believes TEP was correct in not permitting this individual to fashion a Bid after the Bid

period had closed. Had the Bid been substantially completed, e.g., missing only one document, the IE

believes TEP personnel would likely have been more flexible, but that was not the case.

at the site visit. After another three days the individual identified someone who had attended the site

visit as his representative. Based on that representation TEP permitted the individual to remain as a

Bidder on the IE Website. As of the day Bids were due this individual had failed to start a Bid. He failed

to Provide any of the required documents, complete any of the Bid form,lor submit the Bid fee. However,

minutes before the Bid form automatically closed, the individual contacted the IE and requested that the
Bid process remain open to him. When this was denied, ignoring the RFP strict prohibition against un-
monitored discussions with TEP personnel, he proceeded to attempt conversations with multiple persons

at TEP, including the CEOand in-house counsel.
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Technology Type Number of Submitted Bids

Battery 20

Flywheel 1

Batter Type Number of Short Listed Bids

NMC - Lithium-ion 3

LTO - Lithium Titanate 2

LFP - Lithium-ion 1

LIP - Lithium-ion 1

Total 7

Battery Manufacturer Number of Short Listed Bids

LG Chem 3

BYD 1

Samsung SD/ 1

Toshiba 2

Total 7

20

c. TECHNOLOGY

As noted TEP did not restrict Bids to a particular technology or manufacturer, opting instead to
rely on the market to provide the best options currently available. The IE believes this approach was

appropriate since TEP was not attempting to expand an existing technology within the company's
portfolio. As seen on the following table, battery technology continues to be preferred by developers,
while there is no heavy favorite for which battery type is recommended for this application.

Figure 9

-

Vl. POST BID ACTIVITIES

A. EVALUATION PROCESS - METHODOLOGY

TEP personnel commenced evaluations immediately after the Bid process closed. During this

per i od,  c l ar i fy i ng  requests  were made o f  B i dders  through the RFP Webs i te  and pens i ve eval uat i on was

conducted of each Bid. TEP personnel discussed the evaluation status with the IE throughout this phase
of the process. TEP engineers were responsible for reviewing the technical components of each proposal
and providing a judgment as to the suitability of components proposed by each Bidder. Significant

weight was given to the judgment of the engineers based on their responsibility for system reliability,
after the introduction of what would be a novel component to the company's portfolio. Because the TEP
RFP establish rigid credit-worthiness standards, review of financial capability was greatly simplified. The

quantitative portion of the analysis was based on calculating the levelized net benefit of each project,
based on a cumulative 10 year contract price.

x
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Bid Number 10-Year Cumulative Price

277-1 Redacted

184~1 Redacted

271-1 Redacted

311-1 Redacted

262-1 Redacted

230-1 Redacted
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The evaluation produced rankings that reviewed the experience of each Bidder, and the

technology ranking performed by TEP engineers. The ranking also considered the response time

commitment of the Bidder, and the assessed ability to provide a firm delivery of 10 MWac for the full term
of the contract. Because the Bidder is to be contractually bound to perform, with penalties for

underperformance, the risk of failure is on the supplier, and TEP held firm to this requirement throughout

the process.

This initial review produced a Short-list of 6 Bidders and 7 Bids. 8 The range of cumulative prices

reflects the options available to TEP, and, in the opinion of the IE, the state of the energy storage industry.

Figure 10

(Redacted data provided in the Confidential Appendix)

Once the Short-list was established other Bids were released. 9 Through the IE Website TEP

personnel sought additional details from some Bidders in advance of the face to face, individual meetings
conducted in Tucson on August 9 -10, 2015. The IE attended each of these meetings and actively

participated in each discussion. Each Short-listed Bidder was invited to summarize their proposal and the
provide detail on the components they intended to employ. This process was appropriate as it was an
opportunity to confirm information provided as part of each Bid, and a forum for confirming the
knowledge and experience of each remaining Bidder.

The discussions clarified the battery technology each Bidder proposed to deploy, and the
,manufacturer of major components. As with other emerging technologies, the energy storage industry
continues to experience a consolidation of manufacturers, with the less successful and less reliable
suppliers being eliminated from the market place.

8 During the early discussion with Short-listed Bidders it was determined that one of the Bids on the preliminary Short list was
misunderstood, and when clarified it was eliminated.

9 Bidders were informed by the IE that TEP personnel would review unsuccessful Bids with the respective Bidders, after final
determinations were made,

.ACCION GROUP
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Figure 11

Number of 5hor1 Listed Bids with Corresponding Battery
Manufacturers
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TEP personnel, rightly in
the view of the IE, insisted on a
high degree of  certainty of

successful deployment, and

declined to employ unproven
technology. Accordingly, the
acceptable technology and
vendors were identified, and are
summarized in the Figures 11

and 12.

Figure 12
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NMC~Lithium-ion

The discussions with the

Short-listed Bidders confirmed pricing g

opportunities, as presented above.
After confirmation of refinements of

equipment being offered the ranking

of Bids confirmed that the least cost l
options were also the best when | 8 LTo-urhium titanate

evaluated for experience and business . '8
ranking. This process alsoconfirmed "°

that TEP could acquire twice the
expected storage ca pacify for less than
the cost of the most expensive Short- | _

listed Bid, which was presented from 1
an established and credible company. Based on the result of the competitive process, TEP decided to take

advantage of the robust response and proceed with contracts with the two best ranked, and least

expensive offers.

o 1 2
Number of Short listed Bids

4

B. INTERACTION WITH TEP PERSONNEL

The IE was actively involved in all stages of RFP process and kept advised of the evaluation of each

Bid. Frequent discussions were held concerning details of each Bid and TEP personnel were forthright in

responding to all questions posed by the IE. The LE experienced an open working relationship with the TEP

personnel during the development of RFP documents, conduct of each phase of the process, and through

the evaluation process. At no time did the IE believe TEP personnel were less than forthcoming, or that

critical personnel were held beyond the ability of the LE to contact.

244 north Main Street • Concord, NH 03301 • Phone: 603-229-1644 • Fax: 603 225-4923 •advlsnrs@ac¢ ionurouuxrom

ACCION GROUP

3
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VII. CONCLUSION

In summary, the IE believes a fair solicitation was conducted, that all Bidders had access to the

same information at the same time, and that al l  Bids were evaluated using the same cri teria and

standards. The documented exchanges between Bidders and TEP, as retained in the Q&A feature and

the Website message board, confirms that TEP was responsive at every phase of the process, and that

only Bic?-specific exchanges were conducted on a confidential basis, and appropriately withheld from

competing Bidders.

The IE is unaware of any instance where TEP personnel held private discussions with prospective

Bidders. Indeed, the LE was immediately advised when a disgruntled registered Bidder attempted to reach

TEP employees seeking special treatment, and the IE was advised the attempted contact was rebuffed.

\

ACCION GROUP
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TUCSON ELECTRIC POWER COMPANY'S RESPONSE TO STAFF'S FIRST SET OF
DATA REQUESTS REGARDING ITS RENEWABLE ENERGY STANDARD AND

TARIFF APPLICATION
DOCKET no. E-01933A-15-0239

August 24, 2015
STF 1.21

Please discuss how TEP is complying with the following ordering paragraphs from Decision No.
74884:

a. Page 21, lines 12-20,

b. Page 21, line 21 - Page 22, line 2,

c, Page 22, lines 3-8, and

d. Page 22, lines 15-18.

RESPONSE:

a. TEP is complying with the $10 million limit by incrementally procuring panels and
inverters to ensure available product matches demand and warehousing availability,
limiting customer signup period to approximately 200 qualified customers, and cost-
projecting vendor installation costs. To date, as the program and systems are new, no
O&M has been spent and the 3.5 cents/per kph limit is not an issue.

In order to achieve compliance while minimizing a duplication of efforts, TEP chose to
participate in the advisory committee established by Arizona Public Service Company
("APS"). This committee has representatives from multiple utilities (TEP, APS, Hawaii
Electric Company), universities (ASU & UA), Solar Electric Power Association, Electric
Power Research Institute, the Commission and its Staff, Residential Utilities Consumer
Organization, National Renewable Energy Laboratory, and others who were invited to
participate. The committee will be meeting regularly to address a range of issues facing
utilities and program design, but it is too early to provide definitive public feedback on
any findings.

TEP has committed to cost parity under current net metering rates and continues to
provide a consumer option that results in a lower cost-shift to non-solar adopters through
the collection of full tariff rates of participating customers. Ii and when, rate design has
been changed to alter this cost parity structure to existing net metered customers, TEP
will re-analyze the existing program in an effort to minimize any cost-parity issues that
may exist between the Company's program and third-party programs.

6

The Company included a discussion on the status its utility-owned program as it existed
in its 2016 REST filing. Certain aspects of the program, such as a detailed cost-benefit
analysis, cannot be performed until there is sufficient data available for analysis.
Program updates or specific information can be provided at any time, if requested.

RESPONDENT'

Carmine Tillman

Defined Terms:
Arizona Corporation Commission ("Commission")
Tucson Electric Power Company ("TEP" or the "Company")

d.

c.

b.
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BEFORE THE ARIZONA CORPORATION COMMISSION

COMMISSIONERS
DOUG LITTLE -; CHAIRMAN
BOB STUMP
BOB BURNS
TOM FORESE
ANDY TOBIN

IN THE MATTER OF THE APPLICATION
OF TUCSON ELECTRIC POWER
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1 I. INTRODUCTION.

2

3 Q. Please state your name and business address.

4 My name is Carmine Tillman and my business address is 88 East Broadway, Tucson,

Arizona, 85702.5

6

7 Q. Did you file Direct Testimony in this proceeding?

8 Yes.

9

10 Q. On whose behalf are you tiling your Rebuttal Testimony in this proceeding?

11

12

My Rebuttal Testimony is tiled on behalf of Tucson Electric Power Company ("TEP" or

"the Company").

13

14 Q. Which Commission Staff and/or Intervener testimonies do you address in your

15 Rebuttal Testimony?

16

17

I will primarily be addressing comments from the testimony of ACC Staff Witness Gray,

Energy Freedom Coalition of America ("EFCA") Witnesses Deramus, Beach, and

Cicchetti, and Residential Utility Consumer Office ("RUCO") Witness Huber.18

19

20 Q~

21

Will you be addressing all of the issues included in testimonies relative to the

Company's proposals?

22 No. All three of the EFCA witnesses oppose both programs proposed by the Company,

and as such, the Company disagrees with all of their assertions. I will only address a few23

24 of the erroneous assumptions and statements that they have made. A lack of

acknowledgement in this Surrebuttal Testimony should not be construed in any manner25

26

27

as agreeing with the witnesses' assertions and assumptions. The Company's position

regarding Staffs and RUCK's position will be addressed individually.

A.

A.

A.

A.

A.

l
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1 11. COMPANY STATEMENT.

2

3 Q- DoeS the Company have a response to the intervener's opposition to utility owned

4 facilities?

5 A. Yes. As a regulated Publ ic Service Corporation under the regulatory oversight of the

6 Arizona Corporation Commission, TEP has a responsibility to provide safe, affordable,

and rel iable electric service to our customers whi le ensuring we transi tion to a more7

8

9

sustainable resource portfolio in accordance with the state's renewable energy standards.

The  bene f i t s  o f  the  ACC' s  j u r i s d i c t i on  a nd  ov e rs i g ht  ov e r  TEP  ha v e  been  w e l l

enumerated and do not need to be repeated.10

11

12

13

14

15

16

17

18

19

In order to accompl i sh this  trans i t ion,  the Company wi l l  trans i t ion a  portion of  i ts

generation assets to renewable faci l i ties , which include a balanced mix of contracted

energy and uti l i ty owned generation.  This  ownership model  i s  subject to regulatory

oversight and prudence review through the Company's general rate cases, which ensures

two very important things: l.) Allows the Commission to set fair and just rates in order to

protect the ratepayer,  and 2 .) Provides the Commiss ion wi th input into the uti l i ty 's

resource decisions used to serve those ratepayers that is consistent with their policies,

such as the state's renewable standard. This regulatory scrutiny and prudence is designed

to ensure that investments made by the regulated utility are just, reasonable and provide20

21

22

benefits to the ratepayer.

23 It is extremely important to note that there is n o t h i n g in the Arizona Renewable Energy

24

25

Standard and Tariff (A.A.C. R14-2-1801 et seq.) ("REST") that precludes the utility from

owning distributed generation, which was noted by the Commission Staff in the 2015

Commission order authorizing the TORS program. See Decision No. 74884 (December26

27 31, 2014), page 17.

2
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1

2 Q-

3

What is the Company's position regarding its obligation to use RECs for regulatory

compliance with the state's renewable portfolio standard?

4 A.

5

6

7

8

9

The Arizona REST specifically requires that each affected utility utilize RECs to show

compliance with the state standard. A.C.C. R-14-2-l804(A), under the Annual

Renewable Energy Requirement, it states: "In order to ensure reliable electric service at

reasonable rates, each Affected Utility shall be required to satisfy an Annual Renewable

Energy Requirement by obtaining Renewable Energy Credits from Eligible Renewable

Energy Resources."

10

11

12

13

14

A.C.C. R-14-2-1805(A), under Distributed Renewable Energy Requirement, it states: "In

order to improve system reliability, each A]§?2cted Utility shall be required to satisfy a

Distributed Renewable Energy Requirement by obtaining Renewable Energy Credits

from Distributed Renewable Energy Resources. "

15

16

17

18

19

A.C.C. R-14-2-1813(A), under Implementation Plans, it states: "Beginning July 1, 2007,

and every July IS thereafter, each Ajfeeted Utility shall file with Docket Control for

Commission review and approval a plan that describes how it intends to comply with

these rules for the next calendar year. "

20

21

22

23

24

25

26

As I have previously stated in my Direct Testimony and the Company's Implementation

Plan, the Affected Utility - in this case TEP -- has the obligation to put forth a plan for

Commission consideration on how to meet these requirements. There is nothing in the

Commission's "Track and Record" order (Decision No. 74365 (February 26, 20l4)) that

alleviates these requirements. The order simply clarified that entities or individuals that

installed a facility without incentives from the utility retains ownership of their RECs,

27

3
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1 and that the Commission may evaluate all available information in determining whether

or not an affected utility's compliance report satisfied the requirements.2

3

4

5

6

7

8

9

10

11

The Company disagrees with any party that recommends the utility request a waiver as a

viable on-going alterative to achieving REST compliance, or that the Commission has

sent a message that this was an acceptable alternative for achieving compliance. As noted

by Staff, the Commission engaged in a lengthy (approximately 2 years) proceeding and

Rulemaking process regarding the issue of utility compliance without REC ownership.

Contrary to Staffs statement, there was no clear indication from the Commission that a

waiver request for compliance was an acceptable alternative to the implementation plan

requirements stated above. The Commission had ample opportunities during that process

12 to eliminate those specific distributed generation requirements and those not to do 50. As

13

14

such, the Company will continue to put forth implementation plans as required, with an

emphasis on providing cost effective solutions for meeting compliance.

15

16

17

18

19

20

21

However, the Commission did retain the waiver provision of the REST Rules, and the

Company is requesting and will continue to request appropriate waivers from the

distributed generation requirements of the REST Rules as the Company transitions to a

long-tenn plan for cost-effective compliance with the rules. In short, the Company will

continue to request waivers in the short-term, but the Company does not believe relying

on waivers in the long-term is the best approach.

22

23 III. REBUTTAL TO EFCA WITNESSES.

24

25 Q. Is there one central theme to EFCA witness Deramus' testimony"

26 Yes. Dr. Deramus goes to great lengths to describe all of the reasons why a regulated

27 Public Service Corporation with a Certificate of Convenience and Necessity ("CC&N")

4
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1

z

3

4

5

6

should not be allowed to create, implement, or otherwise provide rate-based services and

products to our customers, and describes them as anti-competitive and monopolistic. Dr.

Deramus even goes so far as to state, "The ability of a monopolist to create "fear,

uncertainty, and doubt" when consumers are considering a competitive alternative has

been recognized by economists, the antitrust enforcement agencies, and the courts, as

potentially anticompetitive conduct. " (Darius Direct, Page ll, lines 6-9).

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

Ironically, Dr. Daramus references a presentation by Carl Shapiro, an Assistant Attorney

General in the Antitrust Division of the Department of Justice, as evidence of the

Company's "potentially anticompetitive conduct". However, Mr. Shapiro's presentation,

which I have included as an attachment to my Rebuttal Testimony (Exhibit CT-R-1),

states that his presentation is"largely confined to unregulated industries" (page 7, fn) and

stresses that he is "not addressing access issues in regulated industries" (page 13, fn). Dr.

Darius makes an attempt to equate the rules and practices of free-markets and

deregulated energy markets to that of regulated Public Service Corporations operating

with a CC&N under the regulation of a public utility commission - they are not the same.

Dr. Daramus even attempts to use the New York Public Service Commission ("NYPSC")

as justification for his comparison, without even acknowledging that the NYPSC

oversees a deregulated energy market where distribution companies (traditional utility

"poles and wires" companies) are prohibited from owning generation. It should also be

noted that if the Arizona Corporation Commission is going to look to anther public utility

commission for guidance, the Company cautions against using a region that has some of

the highest energy prices in the nation as their model.

24

25

26

27

Dr. Daramus' testimony that it is "inefficient" to allow TEP to use its unused land for

community solar, identify the optimal placement of residential DG, and market the

programs through existing communications is perhaps the most perverse use of logic and

5
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1

2

3

4

common sense in his testimony. In fact, it was exactly these features that the

Commission, Staff, and RUC() all found to be of value in approving the Company's

original community solar program. It was precisely because these resources already

existed, using these resources increases efficiency, and is more cost effective for

5 ratepayers.

6

7 Dr, Daramus' entire testimony regarding competition issues is irrelevant because of the

8 Company's status as a Public Service Corporation regulated by this Commission. Dr.

9

10

Darius' testimony, while informative regarding the applicable rules and parameters

under which a deregulated energy market should function, are for the most part irrelevant

11 in this case.

12

13

14

The Company cannot stress the importance of the fact that members of EFCA,

independent solar installers, and others who sell distributed generation (DG) systems

within TEP's service territory, are not operating in a competitive energy environment.15

16 Electricity remains a regulated market in Arizona under the Commission's authority. The

17

18

19

20

Commission has established regulated subsidies-such as net metering-that benefit

ERICA's members. In contrast to TEP, the members of EFCA and other installers are not

regulated by the Arizona Corporation Commission, they do not hold a CC&N with an

obligation to serve, nor are they considered Affected Utilities and are not subject to

Arizona's Renewable Portfolio Standard.21

22

23

24

Moreover, the idea that a regulated utility offering a limited customer program that is

subject to Commission oversight and that focuses on customers who wish to obtain

25

26

access to solar energy resources or obtain price stability rather than discounts, will

"ultimately dismantle the existing competitive residential solar market segment" is

27 greatly exaggerated.

6
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1

2 Q. EFCA Witness Beach makes several claims regarding the Company's proposals. Do

3 you agree with his assertions and calculations?

4 No. Mr. Beach takes several liberties in his evaluation. First. Mr. Beach uses an

5

6

7

8

9

10

11

12

13

14

15

16

antiquated ET evaluation model with erroneous degradation rates, 0&M costs, customer

acquisition costs, and other associated A8cG values in order to increase the reported

actual costs of the program. Mr. Beach also fails to recognize that there are inherent

efficiencies in utilizing existing facilities to accomplish the same result as third-party

installations. Again, as previously noted, the arguments against using the natural

efficiencies of the established utility were made last year to the Commission but the

Commission approved the program and considered the efficiencies to be a benefit. Mr.

Beach also misrepresents the fact that even if the Company were to allocate a portion of

the A&G costs to the program, it would provide an equally offsetting reduction to the

A&G costs assigned to the Company's remaining operations. The incremental costs

associated with the implementation of the program were employee related, and those

expenses are covered by the application fee.

17

18 Q- What other incorrect assumptions does Mr. Beach make in his testimony?

19

20

21

22

23

24

25

Ironically, Mr. Beach's use of the WECC Model of utility rate base cost recovery, while

not applicable in this case, highlights the inherent cross-subsidization among customer

classes that currently exists. As previously explained in last year's proceeding that led to

the Commission approval of the program, the fixed rate charge is meant to collect the

revenue similar to that associated with the current residential rate structure, not the fully

allocated cost recovery submitted in the Company's pending rate case application

(Docket No. E-01933A-15-0322).

26

27

7

A.

A.
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1 Q-

2

With regards to +/- 15% parameters associated with the program, does Mr. Beach

make any inaccurate or unsubstantiated statements"

3

4

5

6

7

Yes. Mr. Beach highlights the fact that the Company's program allows for the fixed rate

to remain in place as long as customer usage stays within a range of +/-15% of the

originally calculated net-zero value. He then attempts to calculate the cost differential

between a current NEM customer and a TORS program customer, erroneously stating

that a TORS customer will pay $25 per month less than a NEM customer. There are a

number of incorrect assumptions with Mr. Beach's statements and calculation:8

9

10

11

12

13

14

Mr. Beach grossly and incorrectly assumes that the customer will exactly

increase consumption of energy by 15%. This is a worst case scenario, is unrealistic, and

ignores the fact that most consumers typically retain their normal consumption patterns

after the installation of solar facilities (based on my personal and professional experience

actually working for a utility company, as well as being a solar-lease customer) .

15

16 Mr. Beach incorrectly assumes that a consumer's electricity consumption

17 will increase 2% annually without any supporting data, resulting in a 60% increase in

18

19

20

electricity consumption over the 25 years. This is contradictory to historical average use

per residential customer over the last 10 years, which suggests that usage per customer in

decreasing.

21

22 Mr. Beach incorrectly uses a 2.5% rate escalator. Not only is this value too

23

24

high, it is inappropriate to use an annual escalator rather than the more accurate step-

increase every 3-5 years. This would be more reflective of actual rate increases, rather

25 than attempting to artificially escalate TEP's future rates.
l

26

27

A.

2.

1.

3.

8
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1

2

3

4

It is interesting, however, that even with all of Mr. Beach's inaccurate assumptions, the

$25 per month he calculates is still less than the $30 per month that Arizona Public

Service ("APS") is crediting customers for the use of their roof. The value credited by

APS, as the Company understands their program, was designed to reasonably compensate

a customer for the use of their roof. I would argue that TEP's program provides the same5

6 value for a lower price.

7

8 Q- Does Mr. Beach recognize the cost shift from lost retail sales resulting from DG that

the Commission has previously recognized in Docket No. E-01345A-13-0248?9

10

11

12

13

14

15

No. In fact, Mr. Beach specifically states that he does not consider lost retail revenues in

his analysis. Amazingly, Mr. Beach assumes there is no rate base cost to serve a solar

DG customer under his "free market solar" analysis even though the customer remains

connected to and dependent on the grid. This approach is fundamentally flawed under

the traditional cost of service model. Mr. Beach's entire monthly cost comparison

analysis should be, in his words, "considered regulatory fiction" and disregarded.

16

17 Q. Dr. Cicchetti characterizes TEP's proposals as an attempt to "monopolize DG

18 solar." Is his assertion accurate"

19 No. As with the other EFCA witnesses, Dr. Cicchetti attempts to establish a scenario

20 where TEP is somehow interfering with a well-functioning, competitive industry. To be

21 clear, while EFCA is the intervening party, the only member of EFCA that currently

- as with all22

23

operates in TEP's service territory is SolarCity. SolarCity's lease model

policies and subsidies inlease models

24

is heavily dependent on order to be

"competitive" It is common rhetoric for So1arCity-sponsored advocacy groups and their

25 representatives to falsely claim that any program offered by the utility will irreparably

hurt their clients' business.26

27

9

A.

A.
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1 In addition, Dr. Cicchetti fails to acknowledge several key elements in his description of

assessment that TEP would "eviscerate a competitive2

3

TEP's program and his

marketplace and replace it with a monopoly":

4

5

6

7

8

9

10

11

12

TEP's programs are specifically designed to target customers who value price

stability over minimal savings of a lease model or the expense of a purchased system.

The vast interest in the Company's program has proven that while thousands of

customers have had ample opportunity to procure a system through SolarCity or another

third-party, they have chosen not to do so until an offer from their local utility was

available. In short, these customers have little interest in the offering by SolarCity or

others with similar products. It also provides an option for customers who may not

qualify for a third party offering.

13

14

15

16

Unlike SolarCity's business model, TEP's preferred vendors have the option of

offering the customer a purchase or lease option in addition to the Company's program.

This concept alone underscores Dr. Ciechetti's erroneous evaluation of the Company's

17 program.

18

19

20

21

22

23

24

Dr, Cicchetti incorrectly states that there is no incentive for customers to reduce

their energy consumption and become more efficient because there is a l5% bandwidth

where customers would be allowed to flex their consumption without being charged. Dr,

Cicchetti completely ignores the opportunity for customers to lower their rate by reducing

consumption, as well as the requirement to offer energy efficiency services to the

customers as they enter the program.

25

26

27

TEP's proposed Residential Community Solar ("RCS") offering targets an

entirely different type of customer, while providing an additional option for our preferred

2.

3.

4.

1.

10
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is

1 vendors to offer customers who have technical reasons why they cannot facilitate an on-

2 site system.

3

4

5

6

7

8 Exhibit CT-R-2.

9

10

11

12

13

14

15

16

17

5. While TEP's current rooftop program offers approximately 50 systems per month

(600 annually), the solar industry submitted more than 4,000 applications to the Company

in 2015. SolarCity submitted more than 2,700 applications in 2015 alone. A summary of

the third-party rooftop solar installations from 2013 to present, including Sola;rCity's

share of those installations, is attached as The Company's expanded

proposal would increase the number of rooftop installations to approximately 83 systems

per month (1 ,000 annually), while the solar industry has already submitted more than 600

applications in the first two months of 2016. At this pace, more than 3,500 solar industry

applications will be submitted this year in spite of the availability of TEP's rooftop

program and the disclosure notification that all third-party solar applicants must sign

making them aware of TEP's pending rate case and proposed tariff changes. Dr.

Cicchetti's claim that TEP's programs are designed to "monopolize" the industry and

eliminate the third-party rooftop solar industry is similar to previous claims by the

industry, lacks merit and any factual basis for his findings.

18

19 Iv. REBUTTAL TO RUCO WITNESS HUBER.

20

21 Q.

22

Has the Company reviewed RUC() Witness Huber's testimony, and does the

Company support RUCO's position?

23

24

25

26

27

Yes, I have reviewed Mr. Huber's testimony, The Company is appreciative of Mr.

Huber's support for the programs, however disagrees with some assertions regarding the

Community Solar program. The Company disagrees with Mr. Huber's assertion that we

should venture into quasi-deregulation through the use of distribution wheeling charges,

sleeving mechanisms, and other pricing mechanisms designed to circumvent the current

A.

11
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1

2

The Company disagrees with Staffs recommendation to delay consideration of

the proposed RCS program until the Company's current rate proceeding.

3

4 Q. Please describe why the Company believes the TORS program should be expanded?

5

6

7

8

9

10

The Company still maintains that the TORS program is a cost-effective solution that

provides a valuable solar option to our customers. The approval for the current program

determined that the program has a lower overall cost shift than a traditional customer-

owned or leased system, serves a market that the utility is uniquely qualified to serve

through the use of fixed tariff rates, increases overall efficiencies in utility operations by

maximizing resources, and assists the utility in meeting its RPS compliance.

11

12

13

14

15

16

17

Additionally, the TORS program has proven to very popular with our customers. The

Company's post-installation survey has shown that 100% of our respondents would

recommend the TORS program to a friend or neighbor (67 out of 67), 98% of our

customers believe that TEP should expand this program to all customers (64 out of 65),

and 71% of the respondents have either greatly improved or somewhat improved their

opinion of TEP (41% and 30%, respectively).

18

19 Q.

20

Does the Company agree with Mr. Gray's assertion that a waiver or small up front

incentive is a more cost-effective solution for compliance"

21

22

A. Absolutely not.

23

24

25

26

27

Staff believes that, by offering a customer. an up-front incentive of SO. 10

per watt for REC's, would present a cheaper alternative to the TORS program. However,

that belief ignores that the Company (and ultimately its non-DG customers) would still be

faced with the enormous cost-shift associated with distributed generation and related net

metering, which was acknowledged in both Staff's and RUCO's analysis regarding the

original proposal's approval. Compared to the alternative third party or customer-owned

options, the TORS program still represents a more cost effective option for non-

A.

2.

14



participating, non-solar ratepayers.

elimination of a popular program that helps mitigate the acknowledged cost shift while

making no such recommendations for third-party applications,

It is curious that Staff would recommend the

The waiver option also suffers from the same Haw, although it would be 10 cents per watt

less costly. Moreover, the Company is concerned about depending on annual waivers as

a long-term compliance strategy.

What were Staff's issues or changes relative to the proposed Community Solar

program?

Staff presented several issues and changes to the proposed Community Solar program:

That the program be moved to the Company's general rate case proceeding.

The Company utilize non-utility owned community models.

Staff recommends the use of community solar tariff charge(s) be cost-of-service

based.

Staff requested a specific definition of what defines the Company's distribution

system as it relates to being considered a generation resource at the distribution

level of the grid.

I will address each of these individually.

The Company disagrees with Staff" s request that this proposal be moved to the

Company's general rate proceeding for two reasons:

a) It unnecessarily delays the program by up to 9 more months, as the Company

will not move ahead with development prior to Commission approval.

b) The ordering paragraph of Decision No. 74884 referenced in Mr. Gray's Direct

Testimony (page 12, line 18) specifically states that the Company may provide

"an implementation proposal, as part of their REST activities".

15
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1

2

3

4

5

6

Although the Company proposed that the first facility be built and owned by TEP,

the Company did not propose to restrict the entire program to Company-owned

facilities. The Company has no issue with using a third-party PPA for the facility.

However, as previously discussed in opposition to Mr. Huber's testimony, the

Company cannot support an attempt to institute retail wheeling or some other

program that offers direct energy sales to the Company's customers.

7

8

9

10

The Company requests that Staff specifically define how they define a "cost of

service" based tariff, and whether they are willing to agree to a cost-of-service

based tariff in the form of the proposed fixed tariff per kW charge.

11

12

13

14

The Company's distribution system is defined as systems voltages of 46 kV and

below. For TEP, this represents the 46 kV and the 13.8 kV distribution systems, to

which all of the Company's current distributed solar facilities are connected.

15

16 Q.

17

18

Are there any conditions that the Company could agree with to alleviate the

concerns about moving the approval of the Community Solar program to the

Company's general rate proceeding"

19

20

21

22

Yes. As Staff has recommended approval of the program, the Company could agree to

moving the request to the general rate case proceeding if:

Staff would recommend and agree to allow the Company to use existing solar

facilities connected to the distribution system effective at the time the rate case is

23

24

25

26

27

completed. This would allow the Company to establish the CommUnity Solar

program without having to  wait  9-12 months for  construction of a facility,

regardless of who owns the facility. If approved, the Company would immediately

release a request for proposals ("RFP") for a 5 MW third-party owned PPA to be

used in conjunction with a company-owned 5 MW facility.

A.

1.

4.

3.

2.
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1 The cost-of-service tariff be allowed to be converted to the fixed rate tariff as

2

3

4

5

6

7

originally proposed by the Company.

The TORs program also be considered in the rate case.

The Commission considers a proposed order recommending: (i) approval of TEP's

2016 REST Implementation Plan (excluding the RCS and TORS programs) and (ii)

that the RCS RECs would qualify as residential DG RECs for purpose of REST

compliance. This proposed order would be considered promptly and outside of the

8 rate case.

9

10

11 VI. REQUEST FOR CUMPLIANCE WAIVER.

12

13 Q. Due to the delay in the approval of a 2016 REST Implementation Plan, has any

additional information become available regarding the Company's 201514

15 compliance?

16 Yes. As the parties are aware, the Company's 2015 Compliance report is due on April 1,

17 2016. As such, the Company will be reporting that it did not have sufficient RECs to

18 meet the residential DG requirement. Accordingly, the Company hereby requests a

waiver to the residential Distributed Generation requirement as part of this docket.19

20

21

22

23

24

25

26

As shown in Table lb of the Company's 2015 Compliance Report, the annual residential

DG compliance measure required the retirement of 67,898,010, however, the Company

only the rights to retire 60,770,084 residential DG RECs. Consistent with Commission

Decision No. 74882 and the associated changes to the Arizona Renewable Energy

Standard and Tariff to acknowledge all renewable resources within the Company's

service territory, the Company is requesting a waiver based on the production values

27

A.

2.

4.

3.
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1

2

shown in Table la for total non-incentivized DG production for which the Company has

no right or claim to retire the associated RECs.

3

Q- Does this conclude your Rebuttal Testimony?4

5

6

Yes, it does.

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

18
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1. Introduction

It is a great pleasure to be here today in San Francisco, away from the snows and shutdowns

of DC, with my very own U.C. Berkeley just across the Bay.

Today I would like to delve into a variety of business strategy and antitrust issues that arise

in so-called network industries. Network industries are those in which consumers attach themselves

to on e or  mor e n etwor ks. These networks can be real  or virtual . Real networks include

communications and transportation networks, such as telephone, facsimile, computer, railroad, or

electr icity networks.  Vir tual networks are collections of users who have adopted compatible

technology, such as the network of users of Maclntosh computers, the network of users of Sera

video game machines, or the network of users of VHS video tape machines. Both real and virtual

networks tend to exhibitpositivefeedback due to demand-side scale economies: large networks are

more attractive to buyers, and thus tend to get larger.

Many oftoday's most exciting network industries are information-based industries involving

communications and/or computers. From computer software and hardware, to fax machines and

video game systems, to compact discs and digital video discs, to communications networks and the

Internet, technology is the driver and compatibility the navigator. Competition in these industries

is qualitatively different than it was in the manufacturing industries of yesteryear.

As the Transamerica Professor of Business Strategy at Berkeley, I have long sought to

understand how firms compete in network industries, and especially in high-tech network industries

experiencing rapid technological progress.' As Deputy Assistant Attorney General for Economics

I have been studying network industries for over a decade, largely with my colleagues Joseph
Far rel l  and Michael  Katz ,  the cur ren t  and former  ch ief economists a t  the FCC. For  ear ly
contr ibutions, see Michael Katz and Carl Shapiro, "Network Externalities,  Competition, and
Compatibility," American Economic Review, June 1985 and Joseph Farrell and Garth Saloner,
"Installed Base and Compatibil i ty:  Innovation ,  Product Preannouncements,  and Predation ,"
American Economic Review, December 1986. Over the past ten years, an extensive economics
literature discussing business strategy and public policy in network industries has developed. A
review of th is l i terature circa 1990 is provided by Paul  David and Shane Greenstein ,  "The
Economics ofCompatibility Standards: An Introduction to Recent Research," Economic Innovation
and New Technology, 1990.  Br ian  Ar thur ,  "Posit ive Feedbacks in  the Economy," Scientific
American, February 1990, provides an entertaining and accessible introduction to positive feedback
in network industries. My paper with Michael Katz, "Systems Competition and Network Effects,"
Journal of Eeonomic Perspectives, Spring 1994, provides a relatively recent non-technical review
of the literature. A companion paper ,  Stanley Besen and Joseph Farrell ,  "Choosing How to
Compete: Strategies and Tactics in Standardization," Journal of Economic Perspectives, Spring
1994, contains a nice discussion of some basic business strategies in network industries. Here, I
draw on this growing literature selectively for the purposes of articulating antitrust enforcement
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at the Antitrust Division, I now am charged with helping enforce the antitrust laws in these same

industries. In my view, sound antitrust policy depends upon a solid understanding of business

strategy and economics, as well as the case law. I therefore welcome the opportunity to examine

and evaluate the Division's enforcement policies anew in these unique and dynamic network

industries

As I hope to make clear today, the mere fact that many of these industries are highly

dynamic, and are experiencing rapid technological change, hardly implies that antitrust enforcers

should sit on the sidelines, watching firms engage in technology and standards battles. To the

contrary, our job is to ensure that incumbent firms do not use their power to block technological

progress. At the same time, we must be careful not to impose any drag On the healthy competitive

dynamic that prevails in many network industries.

I cannot imagine a more fitting locale than San Francisco to discuss the marriage of business

strategy and antitrust in high technology industries.

11. A Parable: Dynamic Competition with Network Externalities

To bring some of the key business strategy and antitrust ideas alive, let's follow the life cycle

of computer program, say a graphics program that runs on personal computers, from a first-person

perspective So, imagine yourself a promising entrepreneur in the computer software industry,

living in the Bay Area, of Course. Our story begins with your frustration at the limitations of the

existing graphics software. You are convinced that the leading program, UGraph, lacks several

significant features that you can provide with a new program of your own design. You hire the

necessary programmers and develop your improved program, ZipGraph, all the while trying to make

it easy for users of UGraph and other existing programs to switch to yours. Your basic approach

is to achieve as much compatibility as possible with existing programs, without violating the

intellectual property rights of incumbents or sacrificing the performance and quality improvements

policy in network industries.

Both the DOJ and the FTC are examining antitrust policy in network industries. At the recent
FTC Hearings, a number of witnesses discussed the proper role for antitrust in network industries.

Prior to joining the Antitrust Division, I served as an economic expert for the FTC during its
investigation of the Adobe/Aldus merger, which involved professional graphics software running
largely on Apple Macintosh computers. However, this parable is merely intended to illustrate some
of the dynamic issues that arise in markets with network externalities, and does not reflect the actual
fact pattern in the market for professional graphics software. I defer discussion of the antitrust issues
raised in this parable until completing the parable.

2



that make your product attractive in the first place.

Knowing that users are unlikely to buy new hardware or change operating systems just to

use your new software, you decide to create versions of ZipGrapher that will run on the one or two

most popular hardware and operating system platforms. Since you do not sell hardware or operating

systems, this requires some degree of cooperation and interaction with firms supplying hardware and

operating systems. Fortunately for you, none of the platforms insists upon exclusivity.

In all likelihood, ZipGrapher will fail. Oh, it may well be superior to UGraph and other

popular programs in a number of ways, But it is notoriously difficult for new programs to provide

sufficiently great improvements in performance to justify the switching costs users would have to

incur to adopt them. After all, learning a new graphics program is a real pain for most people, and

few are inclined to venture out and try a new product, even if it claims to be able to transfer complex

graphics files nicely from and to the more popular formats. Even if you price your wonderful

ZipGrapher program very aggressively, to the point of giving it away to certain users you hope will

be influential, the odds are still against your program catching on.

If your ZipGrapher program does fail, you may well attribute that failure, at least in part, to

some of the tactics employed by USoft, the firm controlling the leading graphics program, UGraph.

Perhaps USoH introduced an aggressive "competitive upgrade" pricing scheme for UGraph, targeted

specifically at users who tried your product. You might complain that USoft "strategically" pre-

announced new versions of UGraph, claiming that these new versions would match the performance

of ZipGrapher, with the express aim of inducing the large installed base of UGraph users to wait

rather than buy ZipGrapher. You might also complain that USoft went out of its way to sow fear,

uncertainty, and doubt in users' minds about just how well UGraph tiles can be transferred into

ZipGrapher format, or how difficult it would be for UGraph users to learn to use ZipGrapher. In

fact, USoft might have denied you the opportunity to offer a fully compatible product in a timely

fashion, either by withholding key information about their program, or by refusing to give you a

necessary patent or copyright license. Perhaps USoft even threatened you with infringement actions

based on what you regard as overly broad assertions of patents and copyrights. Maybe it is time to

give a call to the Justice Department.

On the other hand, maybe, just maybe, your program will survive, and even prosper. Perhaps

the incumbent programs, especially the market leader UGraph, have fallen far enough behind the

cutting edge in technology to leave a real opening for you. Or, perhaps the established programs -.

_ 3 _
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UGraph, and the older but still popular SlowGrapher -- each are bogged down by their desire to

maintain compatibility with their own installed base fever-older versions. It is even possible that

you just had a great idea and a great development team, and leapt ahead of the incumbents. If some

of these lucky circumstances apply, you may be able to attract enough interest for your new graphics

program to survive.

What tactics will you employ to transform some initial interest in your novel ZipGrapher

product into commercial success? The name of the game is to build and maintain an installed base

of active users. Very likely you will be highly aggressive in your pricing, what with the tiny extra

cost of making extra copies and the enormous value of building an active installed base. You

certainly cannot rest on your laurels after ZipGrapher l .0, but must press ahead to offer even better

performance with ZipGrapher 2.0 to grow your installed base of users. If you are lucky as well as

skillful, your product may do more than merely survive and appeal to a niche of loyal customers.

It may grow to become the next dominant graphics program, just as UGraph at one time dethroned

SlowGrapher. If you are really lucky or very skillful, you may succeed in initiating a bandwagon

supporting ZipGrapher, and ride positive feedback to market leadership.

With success, your perspective changes radically, and antitrust looms larger. How do you

protect your valuable position as industry leader and standard-bearer? You have not failed to notice

that industry leadership has done wonders for your market capitalization. What's your next move?

Surely the best approach is to keep doing what got you here: anticipating user needs, offering

the best performance, paying careful attention to distribution channels and marketing, foreseeing and

exploiting further hardware improvements, and working effectively with your hardware and software

partners. If you can achieve these goals, you may be able to defend your dominant position, all the

while offering tremendous value to consumers.

But temptations arise. You know that there are any number of small, hungry companies out

there just looking to dethrone you with their own HyperGrapher. You know the danger all too well:

an upstart firm, with younger programmers and new ideas, just might outwit your crack software

development team. Or, perhaps, an industry giant lacking a graphics program will enter the market,

with all omits brand name equity, its distribution muscle, and its track record of writing innovative,

object-oriented software programs. You are generous in funding R&D, but several large firms in

the industry have abundant sources of internal financing, and the venture capitalists are ever looking

for the next meteor to ride to an extraordinary return on capital. As if that were not bad enough,

4
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there is always the risk that one of the firms selling the hardware or operating systems on which

ZipGrapher runs will come out with their own graphics program.

So, even while you work tirelessly to improve your product, in no small part to drive upgrade

sales, the very tactics that worried you when you were first getting started now begin to seem rather

appealing. You are tempted to was consumers of the dangers of switching to the new, incompatible

HyperGrapher program. You are tempted to transform your intellectual property into a strategic

advantage by blocking HyperGrapher from achieving full compatibility with ZipGrapher. You are

tempted to tell consumers in advance when you are getting ready to introduce a new version of

ZipGrapher. You are tempted to launch a "Come Back Home" campaign offering the latest version

of ZipGrapher at rock-bottom prices to users who have recently tried HyperGrapher.

Now that you are the market leader, you feel a bit uneasy about employing the tactics you

found so objectionable when you were new in the market. But some of these stratagems look

promising from a strategy perspective, and some of your trusted lieutenants (the ones receiving

significant compensation in the form of stock options) feel that a more aggressive stance would go

far to solidify ZipGrapher's hold on the market. Perhaps it is time to seek antitrust counsel.

5



With your growing market presence, you are also thinking about acquisitions as a way to

further strengthen your position. You are attracted to the idea of selling ZipGrapher in conjunction

with the leading spreadsheet program, either through an exclusive joint marketing arrangement or

an outright merger. Could either of those strategies run you afoul of the antitrust laws? In addition,

you have been carefully watching the declining market share of SlowGrapher, which is now used

by a mere 10% of the market, SlowGrapher's share of new shipments is even lower. You would like

to get your hands on their customer list and migrate SlowGrapher users to ZipGrapher, both to grow

your market share and to lock up a group of customers that might otherwise help support entry by

HyperGrapher. But you wonder: with your 50% share of the installed base, and 70% share of new

shipments, would an acquisition of SlowGrapher raise antitrust problems? Finally, you are trying

to map out a strategy in case a large hardware firm or operating systems vendor expresses an interest

in acquiringyour firm. No doubt about it, you had better get some antitrust advice, and quickly.

111. General Economic Principles

This little parable is meant to illustrate some very real strategic and legal issues that arise in

certain network industries where competition is highly dynamic, such as the computer software

industry and the video game industry, to name just two. Similar issues, as well as some quite novel

questions involving the creation ofjointly owned networks, and access to such networks, arise in

other network industries, e.g., in the ATM and credit-card industries. Business strategies in all of

these network industries are rich and complex.

What are the implications for antitrust enforcement? Even more so than in other areas,

antitrust policy in network industries must pay careful attention to firms' business strategies, the

motives behind these strategies, and their likely effects, with the ultimate aim of preserving

competition, so as to promote efficiency and maximize consumer benefits in the long run. No

simple rules are available, but we at the Antitrust Division are prepared to commit the resources

necessary to investigate conduct in these industries that might harm competition. Furthermore,

antitrust enforcers must be alert in these industries, because the very nature of the "positive

feedback" cycle means that monopolization may be accomplished swiftly. And, once achieved, the

network effects that helped create dominance may make it more difficult for new entrants to

dislodge the market leader than in other industries lacking network characteristics.

Because our investigations in network industries are typically complex, fact-specific, and

driven by changing technology, I cannot draw bright lines for you delineating pro-competitive from
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anticompetitive behavior in network industries as a general matter. Still, I feel strongly that

economic learning developed over the past decade can be tremendously valuable in infomiing sound

antitrust enforcement efforts in these areas, and in reaching solid conclusions in specific

investigations. My goal here today is to give you a sense of how this occurs at the Antitrust

Division.4

To this end, I would like first to discuss a number of economic principles in network

industries, drawing out their implications for antitrust enforcement policy. Then I shall apply these

principles to several types of business conduct that arise in network industries, and to a handful of

important antitrust cases in such industries.

A. Innovation is King

The key driver of consumer benefits in information industries is technological progress.

Thus, the primary mission of antitrust in these industries must be to promote and protect competition

in the introduction of new and improved products and services. Of course, antitrust law seeks to

insure that independent films offering comparable technology compete vigorously on price, but very

often the most potent form of competition is from new products, not just lower prices.

New products do not appear magically, and technological progress does not occur willy-

nilly. Both require the investment of financial and human capital, which are attracted only if the

winners are able to reap rewards. For these powerful reasons, there is no fundamental tension

between antitrust law and intellectual property rights. This logic is well articulated in the DOJ and

FTC "Antitrust Guidelines for the Licensing of Intellectual Property," which were issued in April

1995.

It is not infrequent for one firm to wrest industry leadership away from another as technology

I must stress that I can only give you a glimpse here of how economics informs antitrust policy
in network industries, for three major reasons. First, my topic is far too rich and complex to cover
in a single speech, a closer look at the economics literature, at our enforcement actions, at the record
from the recent FTC hearings, and at the case law, will do much to supplement my discussion here.
Second, both the economics and the law in these areas are still evolving, as new research is
conducted, and as new cases arise and are scrutinized by the enforcement agencies and the courts.
Third, my discussion here is largely confined to unregulated industries, and thus omits many
important antitrust issues in the telecommunications industry, the electricity industry, and other
network industries subject to price or entry regulation.
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advances from one generation to the next. This is Schumpeterian "creative destruction" at work to

deliver ever-better products to consumers. The single most important goal of antitrust in network

industries is to insure that competition from new products and new technologies is not stifled.

Because innovation is such a strong force in many high-technology markets, companies are

tempted to defend their conduct by arguing that entry is easy or inevitable, and thus durable market

power or monopoly power is unobtainable. Sometimes this argument may be quite valid, but beware

of overusing it: there is no antitrust immunity for high-tech industries. The fact is, rapid

technological progress does not equate to low entry barriers, especially if users find it very costly

to switch to new brands that are incompatible in some way with the established technology.

Cooperation is the Norm

Cooperation among participants in network industries is the norm, not the exception, and

serves a variety of beneficial purposes. As a general rule, cooperation among suppliers of

complementary products, which we might call "vertical cooperation," can be highly beneficial.5 If

anything, this principle applies even more strongly in network industries: hardware and software

suppliers make sure their products work together smoothly, suppliers of operating systems provide

development tools to software developers to promote the supply of compatible software, and cable

television operators invest in programming to supply to their customers. Vertical cooperation raises

antitrust dangers only when it contains an element of exclusivity.

Cooperation among direct rivals, which we might call "horizontal cooperation," is of course

more likely to raise antitrust concerns than is vertical cooperation. However, horizontal cooperation

also can be pro-competitive, in the proper circumstances. For example, rival firms may agree upon

a new product standard to ensure compatibility, as when Sony and Philips jointly established

Hardware and software are economic complements because the demand for hardware rises if
software becomes better and cheaper, and vice versa. For example, a video game player and the
(compatible) games that play on it are complements. Standard antitrust principles tell us that
collusion, i.e., cooperation in pricing, among suppliers of substitute products, typically harms
consumers. By very close analogy, cooperation among suppliers of complementary products
typically benefits consumers. In the context of vertical integration, this is recognized under the
rubric of solving the "double marginalization" problem, an argument for why vertical integration
can lead to lower prices. This has been understood by economists since Cournot's work in 1838.
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standards for compact discs around 1980.6 Indeed, such cooperation may be critical for a new

product to compete successfully with established products. If so, such cooperation to achieve

compatibility cannot become anticompetitive merely because it is successful in establishing a new

industry standard. Of course, horizontal cooperation for the purposes of standard setting does not

justify cooperation in production, marketing, or pricing.

c . Strategy is Dynamic

My computer software parable was quite consciously organized around the [Me cycle of an

innovative product in a network industry. Taking a snapshot of competition at a single point in time

would have been quite inadequate, either to understand the strategies involved or to assess the

legality of various tactics. Having worked with dynamic, game-theoretic models of business

strategy for my entire professional career, I am well aware of the pitfalls ofemploying static analysis

in dynamic industries, and the information industries are nothing if not dynamic.7 For example,

pricing strategies in network industries are usually highly dynamic, due to the strategic importance

of building and maintaining an installed base of users.

D. Compatibilityis Key

Compatibility determines the size and number of virtual or actual networks in a network

industry, two products that are fully compatible belong to or benefit from the same real or virtual

network. Therefore, a firm's ability to make its product compatible with other products affects the

value, sometimes even the commercial viability, omits product. Compatibility can be a tremendous

source of competitive advantage, incompatibility can constitute a stiff entry barrier.

When Borland introduced its Quattro Pro spreadsheet in the 1980s, it went to great efforts

to make Quattro Pro compatible with the then-dominant spreadsheet, Lotus 1-2-3. In this case, there

were two key aspects to compatibility: Borland wanted to make it easy for users of Lotus 1-2-3 to

Such cooperation often takes place under the auspices of a formal standard-setting body, and
may include safeguards to prevent one or a few firms from "controlling" the standard. However, in
the case of Sony and Philips, the Digital Audio Disk Council declined to endorse the Sony/Philips
CD standard, choosing instead to leave the selection of a standard to the market.

Indeed, I am bemused when economists are broadly criticized for using static models of perfect
competition (read: basic supply and demand tools) to study complex, dynamic industries. Such
critics just don't know what industrial organization economists and business strategy scholars have
been doing the past twenty years.

9
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learn Quattro Pro, call it "user compatibility," and Borland wanted to make it easy for data files to

be transferred between Quattro Pro and Lotus 1-2-3, call it "file compatibility." In my lexicon,

Borland quite naturally wantedaeeess to Lotus's network, i.e., Lotus's installed base of users, which

constituted a major portion of the market for spreadsheets. The litigation that ensued between

Borland and Lotus involved the question of whether Lotus's copyright protection precluded Borland

from offering certain types of user compatibility in Quattro Pro without Lotus's permission.

Many of the battles in network industries involve efforts to join existing networks, to protect

established networks, and to establish new networks. As Michael Katz and I have shown, incumbent

firms often wish to prevent rivals from hooking into their networks, while entrants typically strive

to do just that, unless they can offer dramatic technical improvements on an incompatible basis.8

Intellectual property rights, tempered by sound antitrust enforcement, often determine whether a

network can be kept proprietary or not. Some of the most fundamental strategic questions revolve

around firms' decisions to establish or participate in "open" networks or "closed," proprietary

networks. While IBM has been criticized in business strategy circles for making its PC network too

"open," and ultimately losing control of that network to Intel and Microsoft, Apple has likewise been

criticized for keeping its network too "closed," refusing, until quite recently, to license hardware

"clones" of the Maclntosh.

E. Expectations are Critical

I presume that every one of you has purchased numerous consumer electronics devices --

either televisions, compact disk players, video tape players, or computers -- for your home. In

making these purchases, I'm willing to bet that you gave at least some thought to the question of

where technology was heading: Should you wait for prices to fall further? Will you be left stranded

with a technology that might flop, such as quadraphonic sound, stereo AM radio, or certain brands

of personal computer best left unnamed? Or, are you buying a product that will never developmuch

of following, making it more difficult for you to get repair services, upgrades, or spare parts when

your unit gets older?

My point is this: purchase decisions in network industries are heavily influenced bybuyers '

expectations. The positive feedback endemic to network industries derives in part from the

See especially Michael Katz and Carl Shapiro, "Technology Adoption in the Presence of
Network Externalities", Journal ofPolitica! Economy, 1986.
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importance of expectations: a product that is expected to fail often will fail, a product that is

expected to succeed often will succeed. For example, at some point in the late l980s in the U.S.

(earlier in Japan), users decided that fax machines would be widespread and thus quite valuable, and

this became a self-fulfilling prophecy. Indeed, faxes still dominate e-mail for instant

communications of text. Now the Internet is widely expected to continue to grow rapidly, these

beliefs themselves make the Internet more attractive to users, and thus more likely to in fact grow

rapidly in the future. This is the essence of the positive feedback of networks.

Because expectations are so critical, much business strategy in network industries is devoted

to influencing expectations. At one point, WordPerfect sued Microsoft over Microsoft's claim that

its word processing software was the most popular in the world. And Visa has had a long-running

advertising campaign telling consumers that Visa cards are accepted "everywhere you want to be,"

whereas merchants "don't take American Express." Just recently, Sun assembled an impressive

coalition of visible supporters for its Java software (including IBM, Apple, DEC, Adobe, Silicon

Graphics, Hewlett Packard, Oracle, and Toshiba) to convince software developers that Java would

indeed become the industry standard for authoring certain material for the Internet. Having a great

product helps get a bandwagon going, but a great product can fail if it suffers from unfavorable

expectations. From an antitrust perspective, a dominant firm that undermines expectations regarding

the viability of an alternative product may strike a damaging blow to its upstart rival. Investigation

may be warranted to determine whether the dominant firm is merely informing customers of the

drawbacks of rival technology, or inaccurately maligning its would-be competitor. Thus, in my

parable at the beginning of this speech, the Antitrust Division would be gravely concerned if USoft

employed a campaign of fear, uncertainty, and doubt to cripple its rival ZipGraph by making false

or misleading statements about ZipGraph.

Iv. Implications for Business Conduct

I am now ready to apply these general principles to specific types of business conduct in

network industries. In doing so, I should stress that my focus, as an antitrust enforcement official,

is on the conduct of firms that have or might obtain monopoly power. Some loomis of business

conduct can be legitimate for firms with small market shares, yet anticompetitive when employed

by dominant firms. The fact that small firms employ particular tactics suggests that they involve

some efficiencies, but these efficiencies may be outweighed by anticompetitive effects when a

dominant firm acts similarly.

11 (



A. Joint Standard Setting

Very often, a single firm is incapable of launching a new technology, especially if that

technology is not compatible with existing products. I have already noted the example of Sony and

Philips jointly promoting the compact disc technology. Cooperation of this sort has the advantage

of avoiding a potentially unproductive standards war, in part by assuring consumers that they will

not be stranded if they invest in the new technology Much like research joint ventures, cooperative

standard setting also can permit the teaming firms to combine the best features of their technologies,

as is claimed for the new high-definition television system.

At the Antitrust Division, all of these arguments are given serious attention, even while we

look to make sure that rival firms are not using joint standard setting as an excuse to avoid

competing directly against each other. This concern is greatest if two or more of the firms agreeing

to a joint standard could independently have promoted comparable technology. Absent network

effects or strong economies of scale, consumers are better served if the two rivals compete with their

distinct product offerings, rather than agree to offer only a single product. With strong network

effects, however, consumers may well be better off with a single network, i.e., with a De facto

product standard, especially if two or more firms are able to offer products conforming to the

standard without incurring any royalty liabilities. Even in this case, however, antitrust enforcers

must ask whether competition to become the standard has been cut off prematurely, before

technological avenues were adequately explored or before consumers realized the benefits of rivalry

between firms jockeying to set the standard. Such concerns are lessened when the firms are

genuinely combining complementary technology, so their joint standard is superior to anything

either could have introduced on its own.

A somewhat different set of concerns arises when firms with a vested interest in current

technology participate in the setting of standards for new and superior technology. In this situation,

an incumbent firm may well have an incentive to slow down the arrival of the new technology, and

thus preserve its proprietary advantage. As a matter of business strategy, the champions of the

newer technology may have to break off from the incumbent firm and establish a new standard on

For a more extensive discussion of the antitrust aspects of joint standard setting, see James
Anton and Dennis Yao, "Standard-Setting Consortia, Antitrust, and High-Technology Industries,"
Antitrust Law Journal,1995. Anton and Yao emphasize situations in which standard-setting bodies
may abuse their position by excluding new products for failure to meet safety standards. My focus
here is distinct: on cooperation in the establishment of compatibility standards for new technology.
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their own, either in the market or through a standard-setting process. As a matter of antitrust policy,

the incumbent firm is not compelled to endorse the newer technology, but it might generate antitrust

liability if it engages in activity to block the new technology from being adopted. An investigation

and fact finding will typically be necessary to determine the extent to which an incumbent is alerting

industry participants to the genuine drawbacks of the new technology, protecting consumer benefits

associated with compatibility by resisting splintering fan established standard, or baldly preserving

its market power by blocking new, beneficial products or standards from emerging.

When firms cooperate to set standards, they may also set terms and conditions for the use

of the technology embodied in the standard. For example, in  many cases the quid pro quo for

industry acceptance of a standard is an agreement by the sponsoring firms to charge no royalties,

or specified low royalties, or unspecified but "reasonable and non-discriminatory" royalties, for use

of the intellectual property embodied in the standard." Offering long-tenn fixed-rate licenses to a

new technology, in order to get a standard accepted initially,.can be a highly attractive arrangement

from an antitrust perspective: it allows consumers to enjoy the network benefits associated with

compatibility, it enables many firms to compete to supply compatible technology, and it can greatly

smooth the standards process, even while it permits the sponsoring firms to recover their R&D

investments, either through the modest royalty payments or by virtue of their unique and superior

knowledge of the underlying technology that may give them an ongoing technological edge. Still,

market participants and antitrust authorities must be ever vigilant in markets with these features to

prevent one firm from converting an initially open standard into a proprietary standard, unless such

control is gained by genuine improvements andinnovation that extend the open standard.

B. Compatibility and Access' '

I have already noted that compatibility, i.e., network access, is a key element of business

strategy in network industries. As explored in my research with Michael Katz, incumbent firms

often will find it profitable to deny access or compatibility to new entrants, and to seek to establish

deface standards for new products rather than participate in industrywide standard-setting efforts.

The International Organization for Standardization (ISO) and the American National Standards
Institute (ANSI) both require an innovator to agree to license on "reasonable" terms before they will
incorporate proprietary technology into an official standard.

Let me stress that I am not addressing access issues in regulated industries here. In many
regulated industries, including telecommunications, competitors' rights to access are well established
as a matter of regulatory policy.
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What are the antitrust implications of the fact that incumbents often wish to deny access or

compatibility to would-be rivals? Requiring firms that control proprietary standards to open their

technology up to others amounts to compulsory licensing, which runs the risk of undermining the

purpose of the intellectual property laws. As stated in the DOJ and FTC Intellectual Property

Guidelines, "Intellectual property law bestows on the owners of intellectual property certain rights

to exclude others. These rights help the owners to profit from the use of their property." (p.3)

Recognizing the importance of intellectual property rights, the Guidelines immediately go

on to make clear that these rights are circumscribed by antitrust law: "An intellectual properly

owner's rights to exclude are similar to the rights enjoyed bY owners of other forms of private

properly. As with other forms of private property,  certain types of conduct with respect to

intellectual property may have anticompetitive effects against which the antitrust laws can and do

Protect. Intellectual property is thus neither particularly free from scrutiny under the antitrust laws,

nor particularly suspect under them." However, while there is no presumption that intellectual

property confers significant market power, it is worth noting that a firm owning intellectual property

giving it control over a proprietary d e f a c e network standard may well have such power.

Intellectual properly rights are attenuated when a firm controlling intellectual property -~

patents, copyrights, or trade secrets -- relevant to a standard has committed itself to an "open"

standard in order to obtain industry support for the standard in the first place. In that situation,

subsequent efforts to gain control of that standard by asserting these same intellectual property rights

can implicate competition and raise antitrust concerns.

The FTC pursued this theory in its case against Dell Computer Corporation last November, 12

In that case, the FTC alleged that Dell had restricted competition and undermined the standard-

setting process by threatening to exercise undisclosed patent rights against computer companies

adopting the VL-bus standard. The VL-bus is a mechanism to transfer instructions between the

computer's central processing unit and its peripherals, such as a hard disk drive or video display

hardware. The FTC complaint states that Dell participated in the standard~setting process of the

Video Electronic Standards Association (VESA) in l 992, that a Dell representative certified that he

knew of no patent that the bus design would violate, and that Dell later contacted certain VESA

In the Matter oDell Computer Corporation, File No. 931 -0097.
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members and asserted that they were violating a 1991 Dell patent by using the VL-bus standard."

The Antitrust Division shares the FTC's concerns that firms may manipulate or abuse the

standard-setting process by asserting that complying with an agreed-upon standard violates their

intellectual property rights. If indeed the standard lacks reasonable substitutes, monopoly power

may be at stake, raising antitrust concerns, as well as intellectual property and contract issues. If

a firm attempts to capture and control what had been an open standard, it may be guilty of actual or

attempted Monopolization in a relevant antitrust market, depending upon the specific conduct

involved and the ability of other firms to use substitute technology.

The Antitrust Division is also concerned about situations in which a dominant firm alters its

product in a manner that offers few or no consumer benefits but reduces the attractiveness of rival

products by introducing incompatibilities with those products. So, in my parable, we would be very

concerned if USoft took steps, such as modifying its file format, for the primary purpose of

preventing ZipGraph from achieving file compatibility with the incumbent UGraph product.

c . Product Pre-Announcements

In my parable, the incumbent allegedly employed the so-called "vaporware" tactic of

strategically making "early" announcements of new releases, with the express purpose of freezing

consumers in place to prevent them from buying software offered by the entrant. Product pre-

announcements can indeed influence consumer expectations, and thus can have powerful effects in

network industries. There should be no doubt that firms in network industries can often benefit by

announcing their products in advance.

Complex antitrust issues may arise because such pre-announcements can serve a variety of

purposes: they can inform partners of new products to promote interoperability, they can inform

consumers of new products so they will not be left stranded buying inferior or obsolete products,

they can favorably influence expectations to help establish new products, and, yes, they can deter

the introduction of rival products. An investigation to determine the facts in any given case will be

necessary in order to conclude that a given pre-announcement was anticompetitive. However, four

In another case, I understand that a standard was established under the auspices of the Electronic
Industries Association for memory modules in personal computers. Later, the Wang Corporation,
after participating in the standards process, asserted that this technology was controlled by their
patents, and demanded royalties from Mitsubishi, Toshiba, and others. Litigation ensued.
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investigation were to reveal that a product pre-announcement by an incumbent network monopolist

was designed pr incipally not to convey useful information to the buying public but rather  to

manipulate expectations in amanner inconsistent with current objective information, we might well

conclude that the pre-announcement was anticompetitive. Other factors as well, such as whether

the party making the announcement has market power in a relevant market, are also highly relevant.

D. Enforcement of Invalid Intellectual Property

My parable also noted a possible defensive strategy by which an incumbent monopolist

undermines the viability fan entrant's product by asserting that the entrant's product infringes upon

the incumbent's intellectual property. lathe incumbent's assertion is valid, or based in fact, it is hard

to see how the assertion can, in and of itself constitute an antitrust violation. However, as noted

in the Intellectual Property Guidelines (Section 6), "Objectively baseless litigation to enforce invalid

intellectual property rights may also constitute an element of violation of the Sherman Act." Such

litigation can be especially destructive in network industries if it is part of FUD (fear, uncertainly,

and doubt) strategy that adversely impacts expectations by convincing consumers that the entrant's

product will not succeed. An investigation would be indicated to determine whether a party with

monopoly power has engaged in such conduct, if the facts indicated that it has, and that competition

has been harmed, antitrust liability might well be found.

E . Leveraging

Once a firm controls an important standard, it may well seek to protect that position, and to

extend its control impossible. Indeed, since technology is so dynamic, the primary method by which

today's network monopolist can maintain its monopoly may well be to extend its control, at least in

part, to the next generation of technology. For example, Sony and Philips have sought a key role

in defining the standards for digital video discs, building on their control over audio disc standards.

Likewise, video game manufacturers have historically tried to migrate their customers from one

generation to the next.

In some cases, the leader in one generation of technology is able to perpetuate its dominance

into the succeeding generation by offering the best technology to users, this represents healthy

competition. But antitrust concerns quickly ar ise when a firm controlling the standard in one

product area uses its dominance to set and control the standard for the next generation of that

product, or for a second, complementary product. This leveraging strategy includes situations where

a firm controlling one product incorporates a second product into its offerings and extends its control
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to that second product.

At this point in my talk, it should be pretty clear why an incumbent firm controlling the

standard for Product A enjoys a big advantage in establishing the standard for Product B, where

Product B either complements Product A or replaces it, assuming that both products are subject to

genuine network effects. First, the incumbent firm may enjoy some advantages flowing from

vertical integration, allowing it to offer a version of Product B that works especially well with the

A-standard, at least for some period of time. Second, since many of the target consumers for

Product B are those already using Product A, the firm controlling Product A may be especially well-

placed to obtain distribution for Product B. Third, the incumbent controlling Product A may be the

commercially "obvious" choice to set the B-standard, which can tilt expectations dramatically in its

favor. Even if rivals are able to coordinate to offer their own standard for Product B, consumers may

still expect the A-incumbent to win, and thus it often will win, by the now-familiar positive feedback

endemic to networks.

However, these advantages by no means imply that the monopolist controlling the A-

standardnecessarily will become dominant in the market for Product B. To the contrary, in many

industries dominant firms fail to match the innovative efforts of others who are offering

complementary or successor products, and consequently see their market positions erode. The

Antitrust Division is dedicated to making sure that such competition on the merits is not stifled by

dominant incumbents. For example, we are prepared to scrutinize and challenge various tactics,

from pricing policies to bundling, that are employed by incumbents who are dominant in one market,

if these policies are likely to lead to dominance in adjacent markets as well.

The extension of monopoly power from one market to the next through control of standards

and networks is one of the most important battle grounds today and tomorrow for antitrust law. I

cannot stand before you today and give you simple, clear guidance that you can use to counsel your

clients, uncluttered by the necessarily complex facts specific to your industry or your company. My

goal is more modest: to help provide a coherent framework for thinking about antitrust in network

industries, to communicate as best I can how we think about these problems, to explain some of the

enforcement actions the Antitrust Division has taken recently in these industries, and to identify

some key questions that we, the FTC, or the courts may soon have to address.

In some cases, the generic leveraging strategy can be viewed for antitrust purposes in terms

of tying. Suppose, for example, that a firm owning patents critical to the current generation of
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technology licenses those patents only to users who agree also to adopt the firm's proprietary version

of the next generation of technology. Through such tying, the firm could use its control of the

current generation oftechnology to create an installed base of users who have adopted its proprietary

version  of the next generation  of technology. This might be attempted in  conjunction with

penetration pricing, by giving the new technology away to certain key users in exchange for their

agreement not to use rival standards. In this fashion, today's standard-bearer might be able to extend

its control into the next generation of technology. The Antitrust Division could well challenge

conduct titting this fact pattern.

To give another example of how a firm controlling one standard might be able to employ

bundling to extend the scope of its control, suppose that the owner of a current proprietary product

standard bundles a new product with its standard-bearing product. The firm's goal in bundling might

well be to establish a De facto standard for the new product, under the firm's control, or to extend

the original product and standard to encompass the new product. The firm might well choose to give

the new product away for free, planning to capture its revenues later once a new defaeto standard

is established under its control. At the very least, rivals selling the new product must be alert to this

ploy and be prepared to respond promptly to the bundling strategy. As I have already noted, this

conduct could give an enormous advantage in the new market to the incumbent standard bearer, in

part because of that firm's powerful name, in part because of superior interoperability, and in part

because the Finn 's new product would enjoy rapid and widespread distr ibution. Whether  this

bundling ultimately benefits or harms consumers and competition requires a further, fact-intensive

analysis on a case-by-case basis. '4 If the facts showed that the bundling harmed consumers by

monopolizing or threatening to monopolize the market for the new product, the Antitrust Division

would likely challenge this conduct.

F.

The dangers of exclusive dealing in network industries are nicely illustrated in the video

Exclusive Dealing

As noted above, there could well be consumer benefits associated with the joint supply of the
existing standard product and the new product by the same firm. However, consumers may suffer
if the new product standard is proprietary rather than open, and there is always the possibility that
the incumbent's new product will succeed even init is inferior to alternative new products available
from other vendors.
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game industry.I5 Nintendo dominated the video game market during the late 1980s, in no small part

because it had developed a superior new product and employed brilliant marketing. Nintendo sold

video game machines and developed a number of games internally, including the hit game Mario

Brother s,  but  r el ied on  outside developer s for  many of i t s  games. As a  condi t ion  for  an

independently-developed game to be allowed to play on Nintendo machines, Nintendo required that

the game not appear on the rival systems sold by Atari and Sega for a two-year period.

Without delving into the details of that case (and Nintendo certainly offered a number of

justifications for this practice), or laying out the steps in the economic analysis of exclusive dealing,

let me simply point out how the network elements in the video game industry affect the antitrust

analysis of Nintendo's exclusive dealing provision with game developers: Once Nintendo had a

large installed base, it became very costly for developers of hit games to forsake the installed base

of Nintendo users in  order  to make their  games available on competing systems. As a result ,

Nintendo's exclusivity requirement reduced the attractiveness of the Atari and Saga systems, and

made it all the more likely that the market would tip entirely towards Nintendo. At some point,

consumer expectations regarding the decline of Atari and Sego (in that generation of systems)

became self-fulfilling. In other words, exclusive dealing here affects not only the supply of inputs

(hit games), but also consumer expectations, to the benefit of the market leader.'6

The Antitrust Division had similar concerns in the Electronic Payments Systems (EPS) case.

Among other things, the Division investigated a rule adopted by the MAC ATM network (now

owned by EPS) that prohibited member banks from participating in other regional ATM networks.

Even after MAC dropped this rule, the Antitrust Division was concerned that EPS was preventing

small member banks from obtaining ATM processing services, so-called "ATM driving," from

independent data processing firms, thereby making it more difficult for these banks to link with rival

regional ATM networks. As stated in  the Division 's complaint fi led in  March 1994, "Once

defendant drives a bank's ATM, defendant can prevent that bank from connecting its ATM to

another network. To connect to a network other than MAC, MAC must establish the connection.

MAC generally has not provided connections to the ATM networks that would be its strongest

testified in 1991 on behalfofAtari Corporation if their litigation with Nintendo. Nintendo was
not found by the jury to have violated the antitrust laws.

It took a new "killer" game, Sonic the Hedgehog, and a new generation of 16-bit machines, for
Sego to mount a serious challenge to Nintendo. I find it interesting that after Nintendo dropped its
exclusivity requirement, some hit games began to appear on both the Sera and Nintendo systems.
Last I checked, the market was experiencing healthy competition between these two systems, with
neither firm demanding exclusivity of outside game developers.
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competitors." Some recent trade press indicates that since the decree a number of rival networks

have made inroads into MAC's area and attribute their success to the decree."

Our August 1995 consent decree with FTD, the Horn] delivery network, further illustrates

these principles. FTD had required its member florists to be exclusive back in the 1950s, leading

to a 1956 consent decree in which FTD agreed not to exploit its dominant position in floral wire

services to induce florists to forego membership in competing wire associations. In January 1995,

FTD introduced an incentive program, known as "FTD Only," to induce florists to use FTD floral

wire services exclusively. This program provided financial incentives to qualifying FTD members.

To qualify, a florist was required to terminate its membership in competing wire clearinghouses and

clear 100% omits flowers-by-wire orders through FTD's clearinghouse. Over 750 florists had done

this by May 1995. FTD agreed last August to terminate its "FTD Only" program. The consent

decree states that FTD is "enjoined and restrained from offering any financial incentives or financial

rewards to any FTDA member or user of the FTDI clearinghouse that are conditioned upon

terminating or forgoing membership or participation in any competing wire association, or other

entity or mechanism that transmits or facilitates wire orders."

Finally, the Antitrust Division is prepared to challenge a dominant firm's contracts with its

customers or suppliers if these contracts have the same economic effect as would exclusive

contracts, even if the exclusivity is not explicit. Microsoft's per-processor licenses, the subject of

the Department's i 994 consent decree with Microsoft, fell into this category, because they had the

economic effect of inducing OEMs to deal exclusively with Microsoft.

G. Mergers with Installed Bases

What about mergers and acquisitions in network industries? As usual, the 1992 Merger

Guidelines provide a valuable starting point. But it is worth pausing to discuss how some of the

unique aspects of network industries affect merger analysis. I shall illustrate my points by analyzing

See specifically "EPS Hires Dealmaker to Oversee Aggressive Expansion Strategy," in the
American Banker, August 8, 1995, indicating that several third-party processors had been certified
to drive the terminals ofMAC customers.
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mergers in the computer software industry."

First, claims that entry is easy will not necessarily protect computer software mergers from

antitrust challenge, for those claims are not necessarily valid. The fact is, in a number of software

categories, on a variety of hardware platforms and operating systems, market shares show some

stability over time and incumbents have shown the ability to hold on to their market share. Please

don't argue that six programmers could write the necessary code in one year so your client's merger

must be just fine. The bit about the programmers may be true, but we still need to know whether

consumers will switch to the program they have written in response to a modest discount. The fact

is, no matter how good the programmers are, they cannot build upan installed base overnight, and

an installed base is a key attribute affecting the attractiveness, and even the viability, of software

programs.

Indeed, our recent experience with software mergers has taught us that entry into computer

software is not nearly as easy as the merging parties would have us believe. In the Microsoft/Intuit

case, both Microsolts own experience with Microsoft Money, and Computer Associate's experience

with Simply Money, showed how hard it is to successfully establish a new personal financial

software product. Despite Microsoft's obvious advantages, and despite the fact that Computer

Associates offered large numbers of copies of Simply Money at very low prices, neither was able

to make significant inroads into the market. In the Computer Associates/Legent merger, we found

that substantial programming resources would be required over a significant period of time to write

new security software, tape management software, disk management software, job scheduling

software, and automated operations software, for IBM mainframe computers. In that case, entry was

especially difficult because these types ofsoltware are "mission critical," making it more difficult

for an entrant to convince users to accept an untested product.

If entry is indeed difficult, horizontal mergers in computer software have much in common

with other mergers involving branded goods. The fact that consumers bear costs in switching from

/

I confine my attention here to computer software mergers, in large part because most of my own
personal merger experience in network industries has involved computer software. I should note,
however, that the Division also regularly reviews telecommunications, railroad and electricity
mergers, each of which involves networks. A serious discussion of mergers in these industries will
have to wait for another day, along with a discussion of antitrust in regulated network industries.
Indeed, many readers will note that I am only able to scratch the surface here regarding computer
software mergers themselves.
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one brand to another is a form of brand loyalty, and suggests that the demand facing each brand is

relatively inelastic. The conclusion that each brand of software faces relatively inelastic demand

is consistent with the very high gross margins observed for computer software generally. These high

gross margins make it more likely that a merger of rival brands will lead to a significant post-merger

price increase." In addition, product repositioning by brands already in the market may be

somewhat harder in computer software than in other branded goods markets, because of the desire

to maintain full compatibility with earlier versions of the product.

This is a good point to discuss the measurement of market shares in computer software

mergers. In particular, what is the relevance of installed-base figures, and what is the relevance of

new shipments data? The primary measure of market share should be new shipments data, using

either units or dollars. New shipments tell us about the current market presence of each brand. To

interpret these shares, it is important to account for the fact that shipment shares typically shift as

new products and upgrades are released. What about the installed bases? These are absolutely

crucial strategic variables: a brand with a large installed based is attractive, both because of the

now-familiar advantages associated with a popular product in a network industry, and because

brands with large installed bases are,ceteris paribus, expected to remain popular, and expectations

tend to be self-fulfilling in network markets. For all of these reasons, we often see brands with large

installed bases enjoying the lion's share of new shipments, including both upgrades and new sales.

It; however, this correlation between prior sales (installed base) and current sales is absent, that is

a signal that the installed bases are, for some reason, less important in assessing current competitive

conditions.

Computer software is much like an extremely durable capital good: once a consumer owns

the program, that consumer has little reason to make further purchases unless the product is

improved (or unless the consumer adds new machines). As a consequence, the supplier of a

computer software program has a considerable incentive to improve its product simply to make sales

to its own installed base, i.e., to drive sales of upgrades. Thus, for programs with large installed

bases relative to new shipments, competition with other programs may not be the primary driver of

product improvement, especially if users find it very costly to switch brands.

My November 1995 speech "Mergers with Differentiated Products," explains why high gross
margins, ceteris paribus, imply larger post-merger price increases, assuming there is significant
direct pre-merger competition between the merging brands. A revised and expanded version of this
speech is just about to appear in the Antitrust magazine.
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This same logic does not apply to pricing competition. Rather, there may be substantial

pricing competition, either in the form of competitive upgrades to attract consumers from rival

programs' installed bases, or to attract new, unattached customers. This competition can be

especially intense if rival brands are jockeying to take the lead in terms of installed base, perhaps

with the hope of tipping the market in their favor. Competition of this type would be lost due to a

merger of the competing programs.

One way to gauge competition is to look at what happens when a new version of one

computer program is introduced. Assuming the new version offers significant new capabilities, its

introduction causes a sudden increase in performance, which is comparable to a sudden drop in

price. These episodes offer an excellent opportunity to measure the extent of direct competition

between the two brands of software, as captured by the Diversion Ratio between the two merging

Rather different issues arise when evaluating vertical mergers in the computer industry. As

I noted above, vertical cooperation, including vertical integration, can be beneficial to consumers.

For example, if a hardware vendor acquires a software supplier, this merger of complements can

well lead to lower overall prices for the combined hardware and software "system." But vertical

mergers also raise issues of foreclosure." In a hardware/software merger, the Antitrust Division will

investigate to determine the impact of the merger on competition in both the hardware and the

The recent acquisition of two software firms, Alias and Wavefront, by hardware

manufacturer Silicon Graphics raised both horizontal and vertical issues." Both Alias and

Wavefront write sophisticated, high-end graphics software, largely for Silicon Graphics

workstations. Alias and Wavefront competed directly with each other, suggesting that a merger

between the two of them alone would have led to a reduction of competition. However, my analysis

For an extended discussion of how the Diversion Ratio is defined and used to assess unilateral
competitive effects in differentiated-product mergers, see my November I 995 speech, "Mergers with
Differentiated Products," or my forthcoming article in the Antitrust magazine.

For a more complete discussion of vertical mergers, see the speech by then-Deputy Steven C.
Sunshine, "Vertical Merger Enforcement Policy," text published May 1 l, 1995.

Prior to my employment at the Antitrust Division, I consulted for Silicon Graphics in this
merger, which was reviewed by the FTC.
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showed that Silicon Graphics, because of its strong financial interest in making hardware sales, in

fact had an incentive to lower the overall hardware/software system price alter the acquisition, so

long as the purchase would not hinder the ability of other hardware/so ftware systems to compete

with the Silicon Graphics system. The FTC consent decree dealt with this latter concern by

requiring Alias to "port" some of its key software products to a competing hardware platform."

Finally, moving beyond computer software to networks generally, let me address the

argument that a merger will allow two networks to rejoined together, and thus benefit consumers

by enhancing network effects. It certainly is possible that the merger will facilitate the linking of

the two networks, e.g., by enhancing the compatibility of the two computer programs, or by

facilitating the handling of railroad traffic on end-to-end routes. And such enhanced compatibility

does indeed count as a consumer benefit. But, as with other merger efficiencies, this leaves open

the question of why a merger is needed to generate these network benefits. For such benefits to be

counted as merger-specific efficiencies, we at the Antitrust Division need to know what prevents

the two merging firms firm improving the compatibility of their programs, either individually or in

cooperation, without a fill-scale merger.

v. Conclusion

Business strategy in network industries is rich, complex, and exciting. No less so for

antitrust policy. Antitrust enforcement in network industries must be in fonned by the strategic

realities of competition in high-tech markets. I feel strongly that economics and business strategy

can go a long way to frame antitrust thinking regarding high-technology industries generally and

network industries in particular.

I hope I have been able to communicate some lessons for antitrust policy in network

industries, based on economic principles. In a nutshell, our attention must be on preserving

technological competition, we must recognize the myriad benefits of cooperation among market

participants, we must pay careful attention to compatibility and expectations, and we must be ever

vigilant to prevent firms from extending their control ozone product or standard to another, except

by providing the best value to consumers. Sound and alert antitrust enforcement in these industries

is necessary to protect competition and innovation.

In the Matter of Silicon Graphics, Inc., Docket No. C-3626, File No. 951-0064.
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My goal here has been to offer an economic framework for antitrust enforcement policy in

network industries, and to place several important antitrust cases into this framework, including but

not limited to enforcement actions by the Antitrust Division. If I have done my job well, my

remarks here will help clarify how we at the Antitrust Division are likely to analyze a variety of

matters involving network industries.

Thank you for your attention and your patience.
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Year
Total DG Installs

# (kW)
DG Lease # - kW

(%of total # - kw)
DG Purchase # - kW
(%of total # - kw)

2013 955 6,867 638 5,108 317 1,760
66.8% 74.4% 33.2% 25.6%

2014 2,663 19,377 1,979 15,159 684 4,218

74.3% 78.2% 25.7% 21.8%

2015 29,9294,164 2,939 21,560 1,225 8,369

70.6% 72.0% 29.4% 28.0%

2016 (YTD) 705 4,945 511 3,835 194 1,110

72.5% 77.5% 27.5% 22.5%

Tota I 8,487 61,118 6,067 45,661 2,420 15,457

71.5% 74.7% 28.5% 25.3%

Year
Total DG Installs

# (kW)
SolarCity Lease # - kW

(%of total# kw)

SolarCity Purchase # - kW

(%of total# ..kw)

2013 955 6,867 462 3670 16 164

48.4% 53.4% 1.7% 2.4%

2,6632014 19,377 1848 14225 0 0

69.4% 73.4% D.0% 0.0%

2015 29,9294,164 2642 19015 101 723

63.4% 63.5% 2.4% 2.4%

705 4,9452016(yTD) 469 3466 13 81

66.5% 70.1% 1.8% 1.6%

Tota I 8,487 61,118 5,421 40,376 130 968

63.9% 66.1% 1.5% 1.6%

» L. D

Lease vs. Purchase .- Total Market

SolarCity Lease & SolarCity Purchase vs. Total Market
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1
Q. Please state your name and address.

2

3

My name is Craig A. Jones. My business address is 88 East Broadway Blvd., Tucson,

Arizona 85701 .
4

5
Q. By whom are you employed and what are your duties and responsibilities?

6

7

8

9

10

11

12

13

I am employed by Tucson Electric Power Company ("TEP"), a wholly-owned subsidiary

of UNS Energy Corporation ("UNS Energy") as the Manager of Pricing. As the Manager

of Pricing, I am responsible for various rate-related matters including monitoring and

coordinating the determination of customer pricing options with any necessary support to

justify the creation of the various rate structures for all the regulated subsidiaries of UNS

Energy, including TEP, UNS Electric, Inc. ("UNS Electric" or the "Company") and UNS

Gas, Inc. ("UNS Gas"). This includes overseeing the development of the cost-of-service

analysis and rate design in general rate cases.
14

15
Q. Please describe your educational background.

16

17

18

19

20

I graduated from the University of Missouri Columbia in December 1980 with a Bachelor

of Science Degree in Agricultural Engineering. In May 1981, I received a Bachelor of

Science Degree in Agricultural Mechanization. I have completed much of the course work

required for a Master's Degree in Agricultural Engineering at the University of Missouri -

Columbia. I am qualified as an Engineer-in-Training under the laws of the State of
21

Missouri.
22

23

24

25

26

27

A.

A.

A.

1
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1 Q. Please describe your professional background and experience.

2

3

4

5

6

7

8

9

10

11

In February 1983, I joined the Staff of the Missouri Public Service Commission as a Rate

Engineer. My responsibilities included analyzing and making recommendations relating to

purchased gas adjustment filings, actual cost adjustment filings, rate cases, certificate of

service applications, intrastate pipeline applications and applications to establish new local

distribution systems. I left the Missouri Public Service Commission in December 1994 to

take a position with the New York State Electric and Gas Corporation ("NYSEG"). My

responsibilities at NYSEG included establishing prices to be used in "repackaged" contract

offerings, training co-workers and end-users with respect to the application of new rates

and service concepts, and complying with Commission tiling requirements, including the

calculation and filing of the monthly gas cost adjustment filings with the New York Public

12 Service Commission.

13

14

15

16

17

18

19

20

21

I left NYSEG in April 1998 to take a position as Rates Manager with Citizens Energy

Group (formerly Citizens Gas & Coke Utility) ("Citizens") in Indianapolis, Indiana. In

March 2004, I was promoted to Manager Rates and Regulatory Affairs. I was responsible

for various rate-related matters associated with both the natural gasand steamutilities

operated by Citizens, including the annual filings for approval of a fuel cost adjustment for

the steam utility and the development of the monthly gas cost adjustment filings, various

miscellaneous tariff filings, special contracts, and numerous other rate-related activities for

the gas and steam utilities, including cost of service and rate design in general rate cases.
\

22

23

24

25

26

\ 27

In November 2009, I left my position at Citizens and joined TEP as the Manager of

Pricing, Since joining TEP, I have provided pre-filed direct testimony and live testimony

in the UNS Gas 2011 general rate case (Docket No. G-04204A-ll-0158), and pre-filed

testimony in TEP's last two general rate cases (Docket Nos. E-01933A-12-0291 and E-

01933A-15-0322) and UNS Electric's last two general rate cases (Docket Nos. E-04204A-

A.

2



4 |

1

2

3

12-0504 and E-04204A-15-0142). I have actively participated in the Arizona Corporation

Cornrnission's ("Commission") Decoupling Workshops, Line Extension reviews and the

filing of TEP's Community Solar tariff and other Pricing and Regulatory activities.

4

5 Q Have you previously testified before any other regulatory agencies"

6

7

8

9

Yes. I testified before Indiana Public Service Commission on numerous Occasions,

including in Cause Nos. 41969-FACOI-FACl5, 4l969-FAC03(Sl), 4l969-FAC06(Sl),

41605, 41824, 42578, 42726, 42767, 43025, 43463 37399-GCA68, 37399-GCA68(Sl),

37399-GCA69, and 37399-GCA77. I also testified before the Missouri Public Service

10 Commission on several occasions regarding rates, tariffs, and certificate applications.

11

12 Could you please summarize your Direct Testimony?

13

14

15

16

17

18

My testimony will provide an overview of how the $16.50 per kW used to price the TEP-

Owned Residential Solar ("TORS") program was created as part of the approval of the

Company's 2015 Renewable Energy Standard and Tariff ("REST") plan. The details of the

plan are described in the Company's witness Canning Tillman's Direct Testimony

submitted in this docket. I also describe thereminims impact the TORS program and the

Residential Community Solar ("RCS") program have on TEP's fair value or its authorized

19 fair value rate of return.

20

21 Q. as

22

How did the Company arrive at a charge of $16.50 per KW of solar load the

amount it would apply to a TORS program customer's bill?

23

24

25

26

27

A.

A.

Q.

A.

Initially, the Company calculated a bill that a "typical" residential customer might expect

to realize on an average monthly basis using the Commission approved rates in place at the

time the TORS program was proposed. The average monthly bill was calculated using the

residential R-01 tariffed rates, including the monthly customer charge, the tiered delivery

rates and the base power charge. The estimated bill also used typical summer load (for 5

3



l

1

2

3

4

5

6

7

8

9

10

months) and typical winter load (for 7 months) to arrive at the average annual monthly bill.

The estimated bill was based on kph energy charges only and did not include Rider

charges, taxes, or fees. The original average monthly bill amount of approximately $93 per

month ($92.51 per month) was based on a residential customer who used an average of

877 kph per month or an annual load of approximately 10,500 kph. Assuming a typical

solar system is sized to generate approximately 1,900 kph per kW of system size, it was

determined a system would need to be 5.53 kW to produce the approximate annual load

requirement of this "typical" customer. Dividing the $93 ($92.51) average monthly bill by

5.53 kW produced a charge of about $l6.70 per kw. This was adjusted to a $16.50 per kW

charge for purposes of the tariff.

11

12 Q. Why did the Company propose $16.50 per kW instead of $16.70?

13

14

15

16

Since actual system sizes will vary and many of the assumptions will vary by specific

customer's circtunstances, the Company believed a charge of $16.50 was reasonable for

purposes of initiating the program. This charge was the equivalent of what the customer

would have paid if they were a full requirements customer.

17

18 Q.

19

In Mr. Tillman's testimony he references a typical "net-zero" distributed

generation customer's annual consumption of 11,400 kph. Please explain the

difference.20

21

22

23

24

For ease of calculation and as an example, Mr. Tillman uses values that are easily

divisible and represent whole numbers such as 11,400 kph, 1,900 kph per kw, and 6

kw. While representative of a net zero customer, they are not the actual values used to

determine the average customer bills referenced above.

25

26

27

A.

A.

4

4
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1 Q.

2

3

Does that larger volume of 11,400 kph referenced. by Mr. Tillman impact the

$16.50 per kW charge you calculated based on a "typical" full requirements customer

using approximately 10,500 kph annually?

4 No. If the full requirements customer bill was calculated using all of the same assumptions

5

6

7

the per-kW rate would have still been in the $16.50 per kW range. The Company believed

the $16.50 per kW rate is reasonable as a proxy for the charges a iilll requirements

customer would have paid.

8

9 Q- Does the Company still believe the $16.50 per kW rate is reasonable?

10

11

12

13~

14

15

16

Yes. This rate is appropriate for the temp of the agreement since the fixed costs associated

with serving this customer are made at the time service is initiated. For customers initiating

service after new rates are approved in the Company's next rate case, it would be

appropriate to consider an adjustment to the rate for customers participating in the program

in the iiuture (no rate change would apply to customers already participating in the

program). In conjunction with a new rate case, the Company will review the data and

determine if an adj vestment is warranted. If so, a change to the rate may be considered.

17

18 Q- Does the T()RS customer contribute the same level of taxes as a full requirements

19 customer?

20

21

22

23

Yes, the amount of taxes paid by the TORS customer will be generally the same as a full

requirements customer. The only difference is the rate is locked in for the term of the

agreement so that tax payment will only change as the taxing authorities adjust the level of

taxes the Company must apply to the bill.

24

25

26

27

I.

A.

A.

A.

5
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Q.

2

Does the expansion of the TORS program or the implementation of the RCS

program have any significant fair value impacts on TEP?

3

4

6

7

8

9

10

11

12

13

14

No.. First, as noted in Decision No. 74884 (December 31, 20l4)(approving the TORS

program), the current fair value of the TORS expansion and the RCS is zero because the

Company has not constructed any of the assets associated with the program. Moreover,

given that TEP's fair value rate base is over $2.2 billion (as found in TEP's last rate case

(Decision No. 73912 (June 27, 20l3)), the inclusion of an additional $15 million for the

TORS expansion and $10 million for the RCS program would have a De minimum impact

on TEP's fair value rate base. Further, with respect to impact on TEP's fair value rate of

return, TEP's rate of return will not increase upon completion of the programs and may,

in fact be, very slightly less. Regardless, the impact on fair value rate of return is De

minimum. Participation in the programs will be by existing TEP customers who are

already providing revenues to TEP. The tariff rates are intended to be revenue neutral as

compared to the current bill. The programs are not designed to generate additional

15 revenue. Therefore, TEP will not increase its revenue recovery even though it is

16 The De minimum impact of such a small program was

17

investing in facilities.

acknowledged in Decision No. 74884.

18

19 Q. Does this conclude your Direct Testimony?

20 Yes, it does.

21

22

23

24

25

26

27
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A.
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ENERGY STANDARD IMPLEMENTATION
PLAN.

APPLICATION

9

)
)
>
)
> !

I
10 Tucson Electric Power Company ("TEP" or the "Company"), through undersigned-counsel, I

I

hereby submits its 2616 Renewable Energy Standard and Tariff ('°REST") Implementation Plan

12 ("Plan")for Arizona CorporationCommission ("Commission")approval, in compliance with A.A.C.

R14-2.I801 Er seq .

5

9
14

TEP°s Plan is designed to achieve 2016 REST requirement ofproviding six (6) percent of

I

16
retail sales (or 543,825 megawatt: hours ("MWh")) from renewable generating resources as cost-

s|
17 effectively as possible. Key components of the Plan include' i) new renewable energy resources

18 intended to be added through 2019; ii) new and existing programs and budgets; and iii) proposed

19 rates and REST tariffs.' To fund these efforts, TEP is proposing to recover approximately $48

20 I million through theREST tariff The estimated cost to implement the Plan is approximately $57

21
million, which will be partially offset by applying approximately $9 million of carryover funds from

22
the 2014 budget. In order to implement the Plan, TEP requests that the Commission approve an

24
increase in the REST surcharge from $0.00800 per kph for 2015 to $0.01300 per kph for 2016, as

25

26

27
For it.; Plan.. lj'\l5il1it 3 (AMCCCG) and Exhibit 5 (New Implementation Plan New Resource Costs) are

eonfrdenual and wl:I be provided to Commission Staff upon exccu!ion of a protective agreement.

I

23

15

11

13

5

I
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I
well as an increase in the surcharge caps across rate classes. The increase in the budget and the

surcharge result primarily from: (i) an increase in difference between the cost of renewable

generation compared with conventional generation, and (ii) higher volumes of purchased renewable

energy from third party PPAs.

The Company's Plan also includes a request to expand TEP ResidentialSolar Program and a

o r non-nesidential solar distributed generation o r solar water heating. TEP's Plan provides for

renewable generation to mea! the 2016 annual compliance requirement, with the exception of the

residential portion of the annual Distributed Renewable Energy Requirement set forth in A.A.C. Rl4-

2-l805(D). Therefore, TEP will require a waiver for the residential portion of the Distributed

Renewable Energy Requirement set forth in A.A.C.R I4-'.2- l 805(D).

TEP believes it is in the public interest to implement cost-effective, customer-based solutions

to meet the Company's REST requirements while providing safe, reliable and aflbrdable energy to all

its customers. Accordingly, TEP requests the Commission to issue an order prior to December 31,
l

2015, ro be effective January I, 2016 that:

l. Approves of its 2016 Renewable Energy Implementation Plan, and

2. Provides a waiver from compliance with the residential portion of the annual Distributed

2

3

4

5

6 I new Residential Community Solar Program. TEP is not proposing any new incentives for residential

7

8

9

10

l l

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

Renewable Energy Requirement ser tbrrh in A.A.C. R14-2-l805(D).

2

I

l
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1 Q~ Please state your name and business address.

2 My name is Craig A. Jones. My business address is 88 East Broadway Blvd., Tucson,

Arizona 85701. ,3

4

Q. Did you file Direct Testimony in this proceeding?5

6 Yes.

7

8 Q. On whose behalf are you filing your Rebuttal Testimony in this proceeding?

9

10

My Rebuttal Testimony is filed on behalf of Tucson Electric Power Company ("TEP" or

"the Company").

11

12 Q. Which Commission Staff and/or Intervenor testimonies do you address your

13 Rebuttal Testimony?

14

15

16

I will primarily be addressing comments from the testimony of Energy Freedom

Coalition of America ("EFCA") Witness Beach, with references to issues raised by

EFCA witnesses Deramus and Cicchetti.

17

18 Q.

19

Will you be addressing all of the issues included in testimonies relative to the

Company's proposals?

20

21

22

23

24

25

No. All three of the EFCA witnesses oppose both programs proposed by the Company,

and as such, the Company disagrees with all of their assertions. I will only address a

couple of areas where incorrect assumptions have been made or incorrect data has been

utilized related specifically to my direct testimony in this proceeding. A lack of

acknowledgement of other issues in my Rebuttal Testimony should not be interpreted in

any manner as my agreeing with the other parties' witnesses' assertions or assumptions.

26

27

A.

A.

A.

A.

A.

1

in
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1 Could you please summarize your Direct Testimony?

2

3

4

5

6

7

8

Yes. I will provide information that refutes various EFCA witnesses' allegations that

there may not be a cost shift from existing solar DG partial requirement customers to

traditional full requirements non-DG customers. I will also provide (i) information to

verify that this cost shift is a real and growing number and (ii) information explaining

how Mr. Beach has made some incorrect assumptions when arriving at a position on

whether the Company's TEP-Owned Rooftop Solar ("TORS") program addresses the

cost shift issue created by customer or third party owned solar DG systems.

9

10 Q-

11

Why do you believe the EFCA witnesses are wrong when they claim' there may not

be a shift in how fixed system costs are recovered as the result of current rate design

12 from partial requirements solar DG customers to full requirements non-DG

13 customers?

14

15

First, it is important to note that both the Commission and Commission Staff agree that

there is indeed a cost shift from DG customers to non-DG customers.2 Moreover, there is

16

17

a significant amount of testimony on this issue that has been filed in the rate case

proceedings for both TEP and UNS E1ectric3.

18

19

20

21

22

23

Second, as you can see in the table below, TEP's own analysis verifies the cost shift.

TEP's current residential rate for a non-DG customer using an average of 950 kph a

month would contribute $67.82 per month on average to cover Fixed system costs. A

current net-zero solar DG customer would only contribute $10 per month through the

current monthly customer charge. This means the solar DG customer is contributing

24

25

26

27

1 Cicchetti at pages 15, "supposed", 19 "if they exist", Deramus at pages 24 and 25, "alleged"
2 In Decision No. 74202 (December 3, 2013) involving Arizona Public Service Company ("APS"), the
Commission found that the expansion of DG systems in APS's service territory "results in a cost shift from
APS's DG Customers to APS's non DG residential customers absent significant changes to APS's rate
design." Finding of Fact 49. RUCO has also stated that it believes a cost shift is occurring.
3 TEP (Docket No. E-01933A_15_0239) UNS Electric (Docket No. E-04204A-15-0142).

2

ll I

A.

A.

Q.



950 kph average Monthly site load Total Bill Fixed Cost Fuel

Residential Customer $101.79 $67.82 $3397

DG Residential Customer (net zero) $10.00 $10.00 $0.00

Fixed Cost Shift $57.82

Savlngs to DG Customer $91.79

1

2

3

4

5

6

7

approximately $58 per month less to fixed costs than the equivalent non-DG customer.

This under payment will either be shifted to other non-DG customers, in part, through the

LFCR or absorbed by the utility until the next rate case at which time it will be rolled into

base rates and charged to all customers creating the cost shift that ultimately increases. the

rates for non-DG customers. And with approximately 3,600 solar systems being added

each year, this assumed $58 per month per system would equate to over $2.5 million of

cost shift each year, which would compotuid in future years under the current rate design.

8

9 Table 1:

10

11

12

13

14

15

16

17

18 Q.

19

But isn't some of this subsidy offset by the "Value of Solar" that is occasionally

discussed by solar advocates?

20

21

22

That has not been established yet. Currently the utility operates under a "regulatory

compact" that is based on historical test year data and known and measurable information

used to create the utilities current rates -. base rates are established using embedded cost

23

24

25

26

27

to serve. Any "Value of Solar", which is not historical and in most cases not known and

measurable, will be considered in a separate docket and has nothing to do with offsetting

the utilities' embedded fixed cost to serve. The avoided fuel purchases a solar partial

requirements customers experiences is a true savings, but the Company does not make

anything on the fuel itself, per the provisions of the Purchased Power and Fuel

A.

3



Adjustment Clause. Any additional "Value of Solar" (or cost of solar) would be

quantified as a matter of policy in a separate docket and can be tracked separately, as

either a cost or a value if deemed appropriate, beyond offsetting fuel purchases once

quantified. Because these "values or cost" are not embedded in present cost a separate

and transparent mechanism should be established to assure recovery and proper matching

of cost and benefit

8 Q You indicated EFCA witness Beach made some incorrect assumptions when he

calculated his table showing the monthly costs of the Company's proposals. Please

discuss your concerns

In addition to the errors discussed by Company witness Tillman, I reviewed the WECC

Model' used by EFCA witness Beach. I did not find any reference in this model that

adjusted for the effects to "rate base" treatment associated with deferred income tax and

the 30% Investment Tax Credit ("ITC"). A 30% tax credit would permanently reduce the

amount of plant placed in service as it relates to these system and would reduce the

associated revenue requirements by a proportional amount. I saw no allowance for that

reduction in his analysis

Mr. Tillman explains why the $25 adder Mr. Beach created is not at all appropriate.

Therefore, adjusting for (i) the lack of ITC, (ii) the fact that the utility's rates increase at

far less than the 2.5% annual rate proposed by Mr. Beach, and (iii) making the

assumption that all other inputs are correct, the resulting cost per month would be closer

to $70, not the $113 he set forth. Collecting $100 per month from the customer means at

least $20 more is being collected from a TORS customer than an existing net-zero solar

partial requirements customer

Beach at page] I
Beach at page I 1

4

11-11111 I
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1

2

3

4

This supports the Company's position that the TORS design will result in a reduction to

the cost shift currently in place for solar partial requirements customers. But even with

that statement verified, the Company never indicated the program would not result in

some of the solar system costs being placed into rate base. The Company simply stated

this program is more cost effective than third-party leased DG systems and reduces the

cost shift to non-DG customers.

5

6

7

8

9

10

Q- Does this conclude your Rebuttal Testimony"

Yes, it does.

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27
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1 I. INTRODUCTION AND SUMMARY

Q. Please state your name, and business address.

My name is Robert C. Yardley, Jr. My business address is 293 Boston Post Road West,

Suite 500, Marlborough, Massachusetts, 01752.

Q. By whom are you employed and what is your position?

A. I am a Senior Vice President of Concentric Energy Advisors, Inc. ("Concentric").

Q. On whose behalf are you appearing in this proceeding"

I  am appear ing on beha lf  of  Tucson Elect r ic  Power  Company ("TEP" or

Company").

"the

Q. Please describe Concentric.

Concentric is an economic advisory and management consulting Linn, headquartered in

Marlborough, Massachusetts,  which provides consulting services related to energy

industry transactions, energy market analysis, litigation, and regulatory support. Our

regulatory economic and market  analysis services include utility ra temaking and

regulatory advisory services, energy market assessments, market entry and exit analysis,

corporate and business unit strategy development, demand forecasting, resource planning,

and energy contract negotiations. Our financial advisory activities include both buy and

sell side merger, acquisition and divestiture assignments, due diligence and valuation

assignments, project and corporate finance services, and transaction support services. In

addit ion,  we provide lit igation support  services on a  wide range of financial and

economic issues on behalf of clients throughout North America.
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Q.

A.

Please describe your experience in the energy and utility industries.

I have more than 30 years of experience in the energy industry, having worked as a

consultant and executive at energy consulting firms for most of my career. For slightly

less than two of those years, l served as Chairman of the Massachusetts Department of

Public Utilities, the agency responsible for regulation of the electricity, natural gas,

A.

A.
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telecommunications and water industries in the Commonwealth of Massachusetts. I have

testified before state regulatory agencies and the Federal Energy Regulatory Commission

on ratemaking, regulatory policy, earnings attrition, incentive regulation, integrated

resource planning, distribution system planning, and emergency storm response. I lead

my firm's efforts related to emerging trends in the electric distribution industry. My

qualifications are detailed more fully in Exhibit No. RCY-l .

Q- Have you testified previously before the Arizona Corporation Commission

("Commission" or "ACC") in this proceeding?

No.

Q. What is the purpose of your Rebuttal Testimony?

A.

J

I have been asked by TEP to review the information that has been submitted in TEP's

2016 Renewable Energy Standard and Tariff ("REST") Implementation Plan proceeding

(Docket  No.  E-01933A-15-0239),  and to respond to the test imony that  has been

submitted by Charles J. Cicchetti, Ph.D. and DavidW. DeRamus, Ph.D. on behalf of the

Energy Freedom Coalition of America ("EFCA"). More specifically, I will respond to

cer t a in cr i t ic isms  of  Witnesses  C icchet t i  a nd DeRa mus  to T EP 's  2016  REST

Implementation Plan that focus on TEP's proposal to expand its existing and previously

approved TEP-Owned Resident ia l Sola r  ("TORS") Program and to offer  a  new

Residential Community Solar ("RCS")Program. These two programs provide regulated

solar options and will generate Renewable Energy Credits ("RECs") that help TEP

comply with the REST requirements that the Company acquire 6% of its retail sales from

renewable resources in 2016, with 30% of this requirement being provided by distributed

generation.
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Q. Please summarize your rebuttal testimony.

Witnesses Cicchetti and DeRamus assert that the TEP programs fail to serve the public

interest and should be rejected, including the TORS program that has been previously

approved. They assert that certain elements of each TEP program are "anti-competitive"

or "unfair". Citing these concerns,  they essentially advocate that the presence of

A.

A.
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regulated utility solar options will prevent a competitive solar industry from thriving in

Arizona. My testimony addresses their criticisms of specific program design elements as

well as their broad anti-competition conclusions and recommendation that TEP should

only be allowed to offer solar programs through an unregulated affiliate.

Witnesses Cicchetti and DeRamus also ascribe various "motivations" to TEP. These

include assertions that TEP seeks "to eliminate competition in DG solar"'

"strategy to monopolize solar"2,

"effectively eliminate competition from independent DG service providers in the TEP

service territory"3. Witness DeRamus also claims that TEP "has the incentive and the

means to exploit its monopoly to foreclose competition from distributed generation,

establish barriers to competitive entry, and shift business risk onto captive ratepayers".4

Rather than attempting to speculate as to any party's motivations, my testimony focuses

on TEP's TORS and RCS proposals, whether or not they are in the public interest and

whether they will preclude third-parties from serving a dominant share of the solar

market in TEP's service area. My testimony also recognizes the authority of the

Commission to review TEP's programs.

, that TEP has a

and that TEP's participation in the solar market would

I conclude that the TEP proposals meet a market need, and are limited programs that

leave a dominant market share to the competitive solar companies. Further, the TEP

proposals respond to the Company's existing utility obligations, align with the current

regulatory and market structure in Arizona, and promote the public interest by providing

its customers with greater choices for obtaining solar energy.
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Q. How do TEP's solar programs help to meet a market need?

TEP is offering solar options to customers that may not be served either by existing

regulated or competitive solar options for a variety of reasons. Many customers who

have expressed interest in TEP's TORS program have not been able to participate in

I Direct Testimony of Charles J. Cicchetti, Docket No. E-01933A-15-0239, at 6.
2 Cicchetti, at 15.
3 Direct Testimony of David W. DeRamus, PHD, Docket No. E-01933A-15-0239, at 2.
4 .[bid

Rebuttal Testimony of Robert C. Yardley, Jr,
Docket No. E-01933A-1550239

Page 3 of25

A.



* 8

third-party options for a variety of perfectly valid reasons. Some of these customers may

not be deemed to be attractive to a competitive supplier, particularly if they do not have

satisfactory credit indicators. Other customers do not own homes that would allow

installation of rooftop systems. Customers that would not otherwise be served for

whatever reason will have an opportunity to participate in one of TEP's solar programs.

These programs also provide a means for TEP to acquire RECs that will help it meet its

RES obligations. While compliance with RES obligations is an important practical

benefit,  I believe that providing customers with a regulated solar option, even on a

limited basis, is equally important from a public policy perspective.

Customers are clearly not being handed by the availability of TEP solar options, which

are provided after regulatory review and subject to ongoing regulatory oversight by this

Commission. A primary goal of regulation, whether through monopoly services or

oversight of a competitive market, is to ensure that all customers benefit from a reliable

and affordable energy supply and that the public interest is served. Competitive suppliers

provide new products and services to the market, but can decide what markets and

customers they elect to serve. The Commission and utilities they regulate are obligated

to focus on all customers,  including providing the benefits of solar  energy to a ll

customers. The TEP programs contribute to this goal by contributing to an increased

penetration of clean and affordable solar energy within TEP's service area.
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Q. Do you have any general reactions to the testimony of the EFCA witnesses?

Yes. First, I note that the EFCA witnesses appear to express the view that an electric

utility should not be allowed to participate in a market that is potentially competitive.

They do not appear to acknowledge that hybrid markets are possible, with the utility

offering a service that remains subject to regulatory oversight. The role of regulatory

scrutiny in ensuring fair competition is part of this review, but Commissions usually

consider many other factors as well. By extension, the EFCA witnesses imply that if a

utility such as TEP is providing a solar option, they will naturally be inclined to strive to

monopolize the market. I do not agree with what is perhaps more properly characterized

as an "assumption" I will grant that these claims are not novel. Similar arguments were

A.
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made in the halls of legislatures in California and several other states as restructuring of

the electric industry was being debated in the late l 990s, with Enron lobbying for a

market in which utilities would be precluded from offering retail service and for rules that

would favor the Enron model over other retail competitors. Today's regulators have the

benefit of this earlier restructuring experience and understand that there is a distinction

between ensuring that all customers benefit from competitive conditions and competition

as an exclusive service delivery model. Regulation is focused on delivering value to all

customers and on achieving other public interest objectives, policies and business models

are the means toward this end, not the end itself.

Second, I am struck by the disparate characterization of the threat of cross-subsidies by

regulated utilities as compared to the more qualified characterization of net metering

policies,  which according to the EFCA witnesses (and the EFCA website) is not a

subsidy. This contradicts a statement made by a solar industry executive that the industry

is making great strides toward a day when they do not have to rely on net metering and

tax subsidies. Peter J. Rive, co-founder and Chief Technology Officer of SolarCity

Corporation, recently stated, "We must lower costs. It is a subsidized business. It's a

knife in our back that we want to get rid of."5

Q- How is your testimony organized"
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Before addressing the criticisms of the TORS and RCS programs, it is necessary to

briefly describe the current regulatory and market environment in Arizona in Section II.

The specific design of the TORS and RCS programs will be addressed in Sections III and

IV, respectively, as will rebuttal of the EFCA witnesses' argument about each of these

programs. Section V concludes my testimony by addressing the broad anti-competitive

claims. I will also summarize the contributions that TEP's solar proposals will make to

its customers and to the public interest.

5 "Massive opportunity ahead for residential solar",
Exhibit No. RCY-2.

article appearing in the Buffalo News, dated March 9, 2016.
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1 11. ARIZONA REGULATORY AND MARKET ENVIRONMENT

Q. Why is it important to consider Arizona's existing utility regulatory construct and

market environment?

TEP's proposed programs respond to this regulatory and market environment, including

its  public service obliga t ions ,  and the Commission will  r eview the 2016 REST

Implementation Plan with these regulatory requirements and market environment in

mind. Thus, any criticisms of the proposals must also be evaluated in this light.

Q . Please summarize TEP's regulatory obligations.
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A. As a vertically integrated regulated utility, TEP has the obligation to provide safe and

reliable service to its customers at a just and reasonable cost, including the generation,

transmission, and distribution of electricity. As established by Article 15 of the Arizona

Constitution, the ACC has jurisdiction over the state's public service utilities. This

authority includes general oversight, approvals of all investments plans, rates, terms and

condit ions,  qua lity of service,  and consumer  protect ions.6 Several regulatory

requirements address TEP's generation and resource-related obligations.
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One of these requirements is the REST Implementation Plan process, through which the

Company complies with renewable energy requirements set forth by the Commission in

Arizona Administrative Code ("A.A.C.") R14-2-1801 through -1816 ("REST Rules").

The ACC established the REST Rules and has oversight including review of REST

Implementa t ion P lans ,  compliance r epor t s ,  and cos t  r ecovery through va r ious

mechanisms.

These various requirements combine to ensure that TEP meets the electricity supply

needs of all of its customers in a safe, reliable, and low-cost manner. Arizona has not

implemented electric restructuring and TEP continues to own generation. TEP is striving

to increase the amount of solar generation as part of this mix. As discussed below,

Arizona also supports the delivery of rooftop solar by competitive suppliers, although this

6 See, e.g., http1//www.azcc.gov/Divisions/Administration/about.asp

A.

Rebuttal Testimony of Robert C. Yardley, Jr.
Docket No. E-01933A-\5-0239

Page 6 of25



a A

does not relieve TEP's obligation to serve these customers and it must plan accordingly.

However, the fact that competitive suppliers are providing TEP's customers with a solar

option does not change the fundamental structure of Arizona's electricity market.

Q. Does TEP have the authority to acquire solar energy as part of its resource mix?

Yes. As expressed in the Commission's decision in approving TEP's 2015 REST

Implementation Plan:

TEP does not need our permission to acquire generation assets. Typically, public

service corporations decide what type of generation assets to acquire for their

resource portfolios. They then build and/or acquire those assets, and the

Commission evaluates the prudence of those decisions in subsequent rate cases.7

In fact, TEP has an obligation to acquire renewable energy resources, including solar

energy resources, pursuant to the REST rules.

Q. Please describe the REST requirement.

TEP strives to comply with an annual renewable energy requirement by obtaining

renewable energy credits ("RECs") that equates to six percent of retail sales for 2016. Of

this six percent, 30 percent must come from distributed generation ("DG") resources and

one-half of that amount must be derived from RECs generated by residential DG

I`€soLlIlc€s.8

Q. What do the REST Rules specify with regard to meeting the annual requirements?

1

2

3

4

5

6

7

8

9

1 0

11

1 2

13

1 4

15

1 6

17

1 8

1 9

2 0

21

2 2

23

2 4

25

2 6

27

2 8

The REST Rules require the REST ImplementatiOn Plan include "[a] description of the

method by which each Eligible Renewable Energy Resource is to be obtained, such as

self-build, customer installation, or request for proposals."9 The REST Rules clearly

envision that utilities may meet such requirements through utility-owned and operated.

7 Decision 74884, Docket No. E-01933A_14_0248, at 17,
8 ACC Decision 74882, Docket No. RE-00000C-l4-0l 12, dated Dec. 3 l, 2014.
9 REST Rules, A.A.C. R14-2_1813(B>(3>.
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A.

A.

A.

Page 7 of25



Q- Does TEP have an exclusive right to develop solar energy resources within its

service territory?

No. For example, third-party suppliers can and do offer rooftop solar systems directly to

customers under a sale or lease arrangement. Currently, these systems deliver surplus

power from rooftop systems to TEP and "bank" this excess energy for offset against

future energy usage (effectively being compensated for the excess energy at the full retail

rate) through ANet Energy Metering ("NEM") tariff. Unlike many other states, there is

no cap on the amount of excess energy delivered to TEP under this tariff. The ACC does

not regulate these third-party suppliers.

Q. Do the RECs generated by third-party solar installations count toward meeting

TEP's residential REST requirements?

A, No. RECs generated by third-party installations in circumstances where the utility has

not paid an "up-front incentive" are not by the utility and cannot count toward meeting

the annual requirement.l0 Up-front incentives for residential DG installations have been

phased out and have been deemed to be no longer necessary to encourage installations.

This effectively limits the options available to TEP to meet  the RES compliance

requirements, which are based on obtaining RECs. The most viable option is for TEP to

develop solar resources as part of its resource mix. These resources include large-scale

solar facilities and collections of dispersed solar facilities located on customer property.

As such, this RES requirement is a key driver of TEP's TORS and RCS programs.
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Despite these circumstances which restrict TEP's viable compliance options, EFCA

Witness Cicchetti proposes that, "TEP can, and should, meet its RES requirements

through reliance on DG provided by a competitive DG industry, not through reliance on

TEP-owned DG resources."' 1

10 See REST Rule R14-2-l804.A., - I805.A.
11 Cicchetti, at 27.
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a

Q. Describe the solar distributed generation ("DG") market in TEP's service territory

and in Arizona more broadly.

A. The overall solar DG market in Arizona and in TEP's service territory is strong. Arizona

is second in the nation in installed solar generation capacity, with 2,303 my." Arizona

installed 234 MW of solar in 2015, which ranks six nationally." Witness DeRamus

similarly provides testimony and graphs depicting the large amount of residential rooftop

installations in Arizona. 14
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The solar DG market is similarly strong in TEP's service territory. TEP received 2,663

third-party applications equating to 19 megawatts ("MW") of capacity in 2014 and 4,044

third-party applications for 29 MW in 2015.15

III. THE TORS PROGRAM12
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Q.

A.

Please describe TEP's existing TORS Program.

My understanding is based on the description of the program in TEP's application.

Pursuant to the REST Rules, TEP first proposed the TORS program in its 2015 REST

Implementation Plan , tiled in July of 2014. The basic structure of the TORS program is

that TEP owns and operates a solar facility on a customer's premises and the customer

receives a fixed energy rate for 25 years that is roughly equivalent to their pre-solar

installation average total bill, inclusive of TEP's fuel charge, but excluding certain rate

r iders tha t  are ident ified in TEP's residentia l solar  tar iff.  The customer  rooftop

installations are sized to meet each participating customer's average arial electricity

usage and orientated on the roof to maximize generation during TEP's peak demand

12 Solar Energy Industries Association ("SEIA"), state solar policy page for Arizona. According to SEIA,
"Arizona's solar industry has had tremendous growth over the last 4 years." Sec* http://www.seia.org/state-solar-
policy/arizona
13 /bid
14 DeRamus, at 16 (Figure 2).
15 Direct Testimony of Carmine Tillman and Craig Jones, Docket No. E-0l933A-l 5-0239, at 10. Witness
Tillman notes that the Company's proposed change to net metering, which was subsequently withdrawn and put

into the Company's rate case, caused a "run up" in applications in May and June of20l5. However, witness
Tillman notes that this does not alter the larger point regarding increasing numbers of application, as reflected in

more applications in the fourth quarter of20l5 than 2014. See Tilghman, at 10.
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hours. As long as a customer's electricity usage remains within a 15% bandwidth (lower

or higher), their monthly fee remains the same for the duration of their 25-year contract.

The monthly fee will be adjusted on a going-forward basis to reflect a change in usage

outside of this headband.

The fixed monthly fee can be viewed in one of two ways.  It  can be considered as

recovering all of the costs of the solar facility and contribute a meaningful proportion

towards the recovery of the fixed costs associated with distribution service. Or, the .fixed

monthly fee can be viewed as recovering all of the Fixed cost associated with distribution

service and a significant portion of the solar facility's cost. Either of these perspectives

reduces the cost shift created by NEM customers.l6 The Company would recover any

remaining costs in its base rates (and not through the REST surcharge) as determined in a

general rate case, providing an opportunity for the Commission to review the program

and associated costs.7 The ACC approved TEP's 2015 TORS proposal as a "pilot

program," by explicitly capping the investment and number of customers at the levels

proposed by the Company, $10 million and 600 customers, respectively.

In approving the 2015 TORS Program, the Commission noted that the monthly fee

reflects compensation to the customer for the use of their roof to generate renewable

energy that contributes to TEP's resource mix.l9 However, the Commission required

TEP to include a provision in the contract that informs customers that the Commission

has  the author ity to modify the monthly r a te and tha t  cus tomers  would have a

corresponding right to terminate the contract if they choose to do so.20

Q. What is the Company's proposal for TORS for 2016?
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A. TEP is proposing to expand the program in a limited way by investing up to an additional

$15 million and allowing an additional 1,000 customers to participate in the program.

16 See Rebuttal of Craig Jones, page 4.
17 Decision 74884, Docket No, E-01933A-14-0248, paragraphs 35-37.
18ibid., at paragraph 67.
19 lbld., at 7, 21.
20 Ibid., at 18-19.
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Q. Is the Company proposing any changes to the TORs program with respect to the

TORs program approved by the Commission as part of TEP's 2015 REST Plan?

A. No. TEP is proposing to increase the availability of its TORS Program from 600

customers (0.2% of its residential customers) to 1,600 customers (0.4% of its residential

customers).21 TEP is proposing no changes to the design of the program. Up to 1,000

customers that might not have had a solar option would now be able to participate in the

solar market on economic terms.

Q.

A.

What is your opinion of TEP's proposal to expand the TORS program?

The TORS Program is experiencing sustained customer interest, has a backlog of

applications, and should hit the 600 participant cap within a few months.22 A modest

expansion will increase TEP's ability to satisfy its RES requirements. Of equal

importance, a modest expansion will allow more of TEP's residential customers to

participate directly in a growing solar energy market, complementing the market

successes of third-party solar providers. There are TEP customers who will not be served

by the unregulated market, due to financial or credit constraints, but who can participate

in TORS.23 That said, the proposed expansion is limited to 1,000 customers. This will

constrain the potential benefits of an expansion in 2016.

The TORS program also provides an opportunity to test a regulated business model that

preserves customer contributions to pay for the distribution network that they rely upon.

Q. What issues will you be addressing in this section of your testimony"
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A. I will address the several specific criticisms of the TORS program that are made by

Witnesses Cicchetti and DeRamus. These criticisms address:

(a) Rate basing of TEP's generation assets,

(b) The monthly fee paid by TORS customers,

2] .lbzaf, at 18.
Hz See, Tillman at 9. As of January 20, 2016, 5,164 customers had signed up on the TORS program interest list.

23 Decision 74884, Docket No. E-01933A-14-0248, at 9.
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1

2

3

(c) Cost-Shifting and subsidy issues;

(d) The impact of TORS on the opportunity for third-parties to compete in the

solar market.

4

5

I will conclude by addressing whether the TORS Program, as proposed by TEP, serves

the public interest.

6

7 (a) Rate Easing ofTEn 's Generation Assets

8

9

10

Q. Witnesses Cicchetti and DeRamus assert that TEP's ability to finance its investment

in solar generation and support its solar programs through rate base results in an

unfair competitive advantage. Please comment.
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This argument received a lot of attention when competition was first introduced into the

regulated generation business, predating the industry restructuring and the divestiture of

generation assets in certain jurisdictions. Many utility commissions required utilities to

demonstrate that they were making unbiased resource decisions and did not favor utility-

owned generation over purchase power contracts to acquire supply from a third-party that

secured financing from debt and equity markets. A utility rate base option certainly has a

different cost, revenue potential and risk profile than an unregulated asset. This does not

necessarily imply that the utility is in a position to exploit its traditional financing

mechanism in a way that provides it with an unfair competitive advantage. As long as

TEP is authorized to own DG assets (i.e., the current circumstance), I would expect that

the investment will be rate based. Regulatory commissions, and presumably the ACC,

are not only sensitive to the concerns raised by Witnesses Cicchetti and DeRamus but can

take actions if it  deems that the utility is attempting to exclude third-parties from

participating in the market. As I will discuss below, the evidence to date suggests that

third parties are competing effectively under the current structure.
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1 (b) The Monthly Fee Paid by TORS Customers

2

3

Q. Please summarize concerns expressed by ERICA's witnesses regarding TEP's

monthly fee rate structure.

Witnesses Cicchetti and DeRamus are correct in stating that third-party providers do not

have the ability to offer a "full-requirements" service given the current state of regulation

in Arizona. Third-party providers are certainly able to offer a competitive partial-

requirements supply service with significant flexibility as to the terms for such service.

However, witness Cicchetti claims that "offering a fixed annual payment for electricity,

or a flat rate over time for electricity, to customers who accept TEP's DG equipment on

their premises or community likely will eliminate third-party solar and result in TEP

monopolizing the provision of DG solar in its service area."24 Witness Cicchetti asserts

further that "no third-party provider could possibly compete" with TEP's flat-rate

structure25 and further, that "the flat-rate structure...is plainly designed to eviscerate

competition in DG solar."26 Second, the EFCA witnesses also take issue with TEP's 15%

headband provision including its potential impact on the incentive customers have to

conserve electricity.

shifting concern. I will address each of these concerns, in tum.

Third, Witnesses Cicchetti and DeRamus also introduce a cost-

Q. Is TEP's flat rate structure likely to lead to the elimination of third-party solar in its

service aI°€2')
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A. No. TEP has been offering a flat rate structure since the inception of the TORS Program

and it does not appear to have restrained the ability of third-parties to attract customers.

TEP is offering an option to customers that may prefer this structure, other customers are

likely to prefer options of third-parties, and continue to do so as their pricing options and

pricing innovations evolve over time. Witness Cicchetti asserts further that "no third-

party provider could possibly compete" with TEP's flat-rate structure. However, there

is value in the market to having different competitors and different pricing structures for

24 Cicchetti, at 5.
25 Ibid., at 22.
ze ibid, at 6.
21 /bid, at22.
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customers to choose among, particularly in this early period when TEP is operating

within limited customer caps. Third-party suppliers are not restricted in any way from

introducing and testing pricing strategies that they believe will help them attract new

customers. TEP's "rate certainty" approach provides customers with an option that may

be most attractive to them and thus serves to attract more customers to participate in

solar. This serves the public interest.

Q- Please address the concerns regarding TEP's 15% headband pricing design

element.

1
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24

25

26

27

28

29

A. This provision has been part of the program since its inception and makes it possible in

practical terms to offer and administer a fixed monthly fee. The Company's rate design is

not inherently anticompetitive in nature. In fact, it more accurately reflects the fact that

the costs to serve rooftop customers, including their connection to the distribution

network are predominantly fixed, even if current rate designs have not caught up to this

reality. The utility industry is broadly responding to the financial challenges created by a

per kWh-based rate design by proposing to gradually shift the recovery of fixed costs in

their periodic rate cases to a customer or demand charge. The per-kWh model could be

adjusted to maintain fixed cost recovery when energy efficiency was the only value-

creating option that affected sales, but industry trends imply that this is becoming

increasingly difficult as solar and other value-creating options on the customer side of the

meter are introduced. The reality of fixed costs counters the assertion of Witness

Cicchetti that TORS participants will act as a "free riders" by consuming an extra 15% of

energy at no additional cost to themselves, but instead at the cost of nonparticipants.

These customers are imposing minimal, if any, extra costs on the system.

As to the concern that these customers will not have an incentive to conserve electricity,

this is an industry-wide issue that is primarily caused by an outdated rate design rather

than TEP's TORS program. In fact, Witness Cicchetti's conclusion that customers will

start consuming more electricity in response to the headband is more properly

28 /bid., at 23.
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characterized as an "assumption," and an unsupported assumption at that. Customers will

continue to have an incentive to reduce their  energy consumption,  as they will be

motivated to reach the lower end of the headband and have their monthly bill reduced.

Q. Please address the cost-shifting concern attributed to TEP's flat rate proposal by

Witness DeRamus.

1
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8
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10

11
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16

17

18

19

20
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22

Witness DeRamus asser ts that through TORS, TEP can offer  the benefit  of "rate

certainty" to its customers, but that it is only able to do so by relying on shifting the

"uncertainty" in its rates to nonparticipating customers. Witness Cicchetti asserts that

"fixed long-term contracts" will "insulate TEP DG solar customers from subsequent rate

increases that may occur over time."30 This argument is based on the false assumption

that as distribution rates increase generally, TORS customers will be insulated from these

increases by contract, and the under-recoveries will necessarily be assigned to other

customers. the Commission insisted on a

contractual provision that would allow it to increase the fees charged to TORS customers

that are already under contract. Assuming that these rate increases approximate historical

increases, customers would experience increases in their monthly fees of approximately

$1/month each year. Under these circumstances, it is unlikely that they would elect to

void their contract and have their rooftop systems physically removed, as mentioned by

Witness Cicchetti.31

However, as discussed in Section II,

(c) Cost-Shifting and Subsidy Issues

23

24

25

26

27

28

Q. TEP's evidence acknowledges that there will be some cost shifting under its

proposals. The EFCA witnesses focus primarily on "subsidies" that they claim are

inherent in TEP's proposal and avoid referring to net metering as a subsidy. What

relevance does this debate have on TEP's TORS proposal?

Very little, These issues are being addressed more directly in the rate case (rate design

and NEM) and in the value of distributed generation proceedings. In this proceeding,

29 DeRamus, at 9.
30 Cicchetti, at 18.
31 /bid
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1

2
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10
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14

TEP is requesting approval of a 2016 program that will not be impacted by the outcome

of these proceedings. Moreover, the proposed expansion is limited to 1,000 customers.

Witness Cicchetti appears to agree with the assessment that cost-shifting is more properly

addressed in the rate case, but relies on this conclusion to argue for a suspension of the

TORS program. This would prevent customers that are interested in participating in this

program from benefitting from solar power. However, if fairness is the driving concern,

this would support the suspension of all solar installations. I doubt that this proposal

would be acceptable to ERICA's witnesses, but I am merely pointing out the inconsistency

of advocating that the TORS program be halted based on "cost-shifting" concerns, while

ignoring the net energy metering cost-shifting issue. More importantly, a one-year

suspension of solar connections does not benefit any of TEP's customers.

(d) The Impact of TORS on the Opportunilvfor Third-Parties to Compete in the Solar

Market

Q. Is there any evidence to suggest that the TEP TORS program will limit the potential

market remaining for third-party suppliers?

A. No. As I described in Section II,  third parties continued to grow their market share

during the first year that TORS was offered. Since the TORS program expansion is again

limited (1 ,000 customers) and since many of these customers may not be targets for third-

party suppliers, there is an abundant market available to third-party suppliers.

Q~ Does TEP's proposed extension of the TORS program represent a "harmful

intrusion" into the solar market?

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

A. No. Although TEP is offering its programs to customers that would be eligible for NEM

under a third-party provider, it is also expanding the distributed solar market by providing

an opportunity to participate for customers that are currently not served by third-party

providers and may be unable to participate in third-party offerings due to financial

constraints. This is true particularly for customers who do not have the acceptable credit

scores typically required for eligibility by third-party providers (e.g., FICO score greater
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than 680).32 In this way, the TORS program serves the public interest by bringing in

customer segments previously unable to participate into the solar market. This public

benefit was explained by TEP in its 2015 REST Plan and acknowledged by the

Commission in its decision.

In mddng his claim that TEP's requirement that customers be eligible to participate in

NEM in order to participate in TORS is designed to "...marginalize the competitive

rooftop solar market segment, rather than expand it," Witness DeRamus fails to

acknowledge that TORS will be expanding the pool of customers able to participate in

solar DG, not reduce it. As presented below, TEP's requirements for eligibility in the

TORS program (and thus NEM) are actually fairly broad, and not restrictive :

APPLICABILITY: To all Standard Residential Customers with the legal authority

to enter into a contractual agreement assigning the rights to the Company

necessary to allow production of electricity on the Customer's premises using

photovoltaic solar equipment as a Renewable Resource. The photovoltaic solar

equipment will be owned, operated, and maintained solely by the Company.34

Q. Does the TORS program, as proposed to be expanded by TEP, advance the public

interest?

12

13
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A. Yes. The TORS program was in the public interest in 2015 and remains so in 2016. The

fact that the TORS expansion is limited to an additional 1,000 customers (or

approximately 0.4% of TEP's residential customers)35, for a total of up to 1,600

customers, while the third-parties can market to the remaining 99% of TEP's residential

customers, addresses any anti-competitive concerns. Moreover, 1,600 customers is a

small portion of the existing market, thousands of rooftop systems are being installed

each year in TEP's service territory.

32 Clean Energy States Alliance, "A Homeowner's Guide to Solar Financing," May 2015. See
http://www.cesa.org/assets/20 l 5-Files/Homeowners-Guide-to-Solar-Financingpdf
33 Decision 74884, Docket No. E-0I933A-14-0248, at 9.
34https://www.tep.con1/doc/renewable/tep_residential_solar_tarrif.pdf
35 0.4% was calculated by taking 1,600 TORS customers (l ,000 new and 600 existing) out of approximately 376,000

residential TEP customers, as referenced in Decision 74884, Docket No. E-01933A-14-0248, at 18.
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1 Iv. THE RCS PROGRAM

Q. Please describe TEP's proposed new RCS Program.

A.
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My understanding is based on the description of the program in TEP's application. The

RCS program responds to a Commission directive in Decision No. 74884 requiring TEP

to explore the feasibi l i ty of a larger scale distributed generation options that could

prov ide more cus tomers  wi th a  sola r  option whi l e  a l so tak ing  advantage of  cos t

efficiencies available to larger solar projects.36 The Company proposes to spend up to

$10 mill ion to develop a large, uti l i ty scale solar facil ity of approximately 5 MW and

interconnect this to the Company's distribution system. This larger-scale solar facility

wil l  help TEP comply with the RES mandate in a cost-effective manner, due to the

economies of scale achieved by larger solar projects. Participating customers would

agree to a 10-year contract and pay a fixed monthly fee calculated in much the same way

as in the TORS program, but slightly higher to reflect the fact that they are not required to

make their rooftop available.38 However, the RCS program requires a change to the

definition of "distributed generation" in the REST Rules - or a waiver - as these rules

currently require that the distributed generation faci l i ty be located on a customer's

premises.

c

36 Decision 74884, Docket No. E-01933A-14-0248, at 22.
37 Tillman, at 21 .

38 Ibid.

1
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Q. What market need will be served by the RCS program?

RCS will allow TEP customers who would not otherwise be able to participate in the

TORS program or a third-party rooftop offering or would prefer to participate in a shared

solar program to "go solar." There is a market gap that results from the fact that a

significant number of interested customers are not able to participate in rooftop solar

offerings (third-party or the TORS program) for a variety of practical (e.g., roof

attributes) or financial reasons. The Company describes RCS as a hybrid between the

Company's existing Bright Tucson Community Solar program ("BTCS") and the TORS

program." The RCS program thus allows TEP to offer more choices and options to

customers, and thereby, increase the deployment of solar.

Q. How does the RCS Program compare to the TORS Program?

The RCS program is very similar to the TORS program, with the following variations:

(l) the capacity associated with a customer's equivalent Solar Rate Capacity calculation

would be deducted from the larger facility's overall capacity, rather than a stand-alone

system on the customer's property, (2) the fixed contract would be l() years, not 25 years,

(3) the associated tariff is slightly higher ($l7.50 per kW versus $l6.50), to reflect the

ability to "go solar" without facing implications of an installation on one's property, (4)

the resulting costs that will be paid for by non-participants is lower due to the lower cost

of developing utility scale facility, (5) the customer would not have the option to

purchase the system (or any portion thereof), and (6) there is an early tennination fee.40

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

Q.

A.

What new issues will you be addressing in this section of your testimony?

I will address the following aspects of TEP's RCS program:

(a) TEP's definition of "Community Solar" with respect to industry norms,

(b) The impact of RCS on the Arizona solar market,

(c) The use of existing TEP land to site a community solar project, and

(d) RCS contribution to the public interest.

39 [bid
40 /be, at 21-22.

A.
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1

2 (a) TEP_'s Definition of "Community Solar " with Respect to Industry Norms

Q. Is TEP's definition of Community Solar inconsistent with current industry practice?3

4

5

6

7

8

9

10

A. No. Witness DeRamus asserts that TEP's definition of "community" is unique and

considerably different from general industry practice because it does not have strict

geographic boundaries that directly link customers to the solar site.4l However,

community solar is recognized as a general term than captures a wide variety of different

types of solar projects. The sample definitions provided in Exhibit No. RCY-3 illustrate

the point that TEP's definition of "community" is reasonable and does not represent a

deviation from industry practice in an attempt to monopolize solar.

(b) The Impact QfRCS on the Arizona Solar Market

Q. Is there any evidence that third-parties have been harmed by TEP's TORS program

to date, and that RCS would pose a similar threat to the market?

A.

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

No. The magnitude of TEP's two proposed programs prevents it from posing a significant

threat to third-party providers. This was recognized by the Commission in its Decision

approving TEP's 2015 REST plan, as it concluded, "[w]e would also note that the

proposed size of this pilot program makes it extremely unlikely that there would ever be

significant fair value impacts associated with it... in addition, the revenue impact of the

program is also dh minimis."42 If TEP were to receive Commission approval to extend

TORS to an additional 1,000 customers, this would still only amount to 1,600 customers

(i, e., 600 existing and 1,000 additional customers) out of its total of approximately

375,000 residential customers, or approximately 0.4%.43 The RCS program, which would

be capped at 5 MW, is also unlikely to pose any significant threat to third-party

providers, given the small size of the program, particularly since it would be attractive to

customers who may not have a rooftop solar system option regardless of the provider.

is

41 DeRamus, at 8.
42 Decision 74884, Docket No. E-0I933A-14-0248, at 18.
43 _Ibzal.
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1 Q- Is there any evidence implying that it is necessary to Prevent TEP from

participating in residential solar DG in order to allow for third-parties to

successfully participate in the market?

No.

(Cr) The Use of Existing TEP Land to Site a Community Solar Project

7 Q. Witness DeRamus asserts that TEP should not be allowed to make use of its unused

land for a community solar project, unless it is developed through a separate

affiliate?

Witness DeRamus states that "... to the extent that TEP makes use of these resources to

enable it to participate in the competitive solar market segment, it should only be allowed

to do so through a separate affiliate operating on the same terms and conditions as third-

parties.44 There are no anti-competitive issues associated with using existing regulatory

assets to support a new regulated service, as long as costs are properly allocated to the

new service. TEP is merely leveraging the use of assets that are supported by ratepayers

but currently underutilized. This is a desirable outcome. In fact, the ability to utilize

existing resources was recognized as a benefit to TEP by the Commission in its approval

ofTEn's 2015 REST P1811.45

20 Q. Does the RCS program, as proposed by TEP, advance the public interest?

Yes. TEP's RCS program is both progressive and in the public interest, especially given

the fact that as of the end of 2015, customers in 20 states lacked either utility-sponsored

community solar projects or legislation permitting community solar.46 Given the national

context of community solar implementation, TEP is progressive in its offering of the RCS

program by providing more opportunities for its customers to participate in solar.

Further, as in the case of its TORS program, with the RCS program TEP is increasing the

number of its customers able to participate in solar. Additionally, TEP's BTCS program,

44 DeRamus, at 12.
45 Decision 74884, Docket No. E-0I933A_I4-0248, at 9.
46http://www.mc-group.com/wp-content/up]oads/20 l6/02/50soso4-FInAL.pdf
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1

2

3

already in place, provides customers unable to participate in NEM for any reason the

opportunity to participate in solar. The following is an excerpt from TEP's website

describing its intent with the BTCS to allow more of its customers to participate in solar:

The program makes the benefits Of clean, green solar power more widely
available. While TEP provides incentives to help reduce the up-front cost
of installing a PV array at your home or business, those systems remain
quite expensive. A standalone system may not be an option for many
customers, including renters, low-income residents or those whose
rooftops are shaded by trees or nearby buildings. The Bright Tucson
Community Solar Program offers an easy, affordable way for anyone to
invest in solar energy for a home or business. The program is available to
TEP customers paying Residential Service (R-Ol), General Service (GS-
l0) and Large General Service (LGs-l3) rates.47
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15 In 2014, the Edison Institute for Electric Innovation ("III") recognized TEP's BTCS

program that "has evolved and is now also an innovative and cost-effective solution for

larger customers, including municipal govemments."48 Given its existing BTCS program,

TEP's intent with the proposed RCS program is to offer its customers more solar options

and in doing so, it increases the number of customers able to participate relative to the

number of customers eligible under either NEM and TORS. In its 2016 REST Plan

Application, TEP specifically emphasized that the RCS program was at least partially

intended to offer participation to customers who indicated interest in TORS, but were

unable to participate due to technical reasons (e.g., lacking sufficient roof space).49
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47 https://www.tep.com/renewable/home/bright/
40 Edison Institute for Electric Innovation, "III Case Study: Bright Tucson Community Solar Program," September
2014. See http://www.edisonfoundation.net/iei/Documents/IEl Solar_Case_Study__FINALSept20 l4.pdf

TEP 2016 Renewable Energy Standard Implementation Plan Application, Docket No. E-0l933A-l --0239, at 20-
21 .
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1 v.

2

EFCA ASSERTIONS THAT TEP's SOLAR PROGRAMS ARE ANTI-

COMPETITIVE AND CONTRARY TO THE PUBLIC INTEREST

Q. Please summarize the testimony of EFCA Witnesses Cicchetti and DeRamus

regarding the impact of TEP's TORS and RCS Programs.

3

4

5

6

7

8

A. Rather than summarize their positions, I will quote several excerpts that I believe

accurately state their conclusions. I should note that these broad conclusions themselves

appear to be based in large part on the collection of more specific criticisms that I have

responded to in Section IV. Relevant excerpts from Witness Cicchetti:

9

10

O Against that backdrop, it is clear that the real reason TEP is making these

proposals is its apparent objective to monopolize DG soIar.50

11

12

13

14

O TEP's proposed expansion of utility ownership of new rooftop and
community solar in Arizona would enable it to use regulation to gain an unfair
advantage that almost certainly will result in the elimination of the functioning
and competitive DG solar marketplace.

15

16

17

18

19

O TEP does not wish to accept the threat that competition may take away
customers and sales, and cause it to lose income. TEP's proposals are, first
and foremost, nothing more than the central component of a TEP effort to
exploit its rate-of-return regulated monopoly in the provision of electricity to
eliminate competition in DG solar, and likely to blunt its growth.52

20

21

22

23

O TEP's proposed expansion of its TEP-Owned Residential Solar (TORS) pilot
program and its proposed new TEP Owned Residential Community Solar
Program-and their flat-rate multi-year tariffs-are central components of
TEP's effort to monopolize DG solar.53

24 Relevant excerpts from Witness DeRamus :

25

26

27

28

o TEP's proposal for utility-owned rooftop solar and community solar under the
TORS and RCS programs would have severe anticompetitive consequences
that would effectively eliminate competition from independent DG service
providers in the TEP service territory, forcing TEP's captive ratepayers to

soCicchetti, at 5.
51 [bid
sz Ibid., at 15.
53 1bi¢, at 3.
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1

2

3

4

forego the very substantial benefits the competitive marketplace currently
provides. TEP's foreclosure of competing DG service providers from its
service territory will result in reduced innovation, increased ratepayer risks,
and increased ratepayer costs.54

5

6

7

8

9

O TEP has the incentive and the means to exploit its monopoly to foreclose
competition from distributed generation, establish barriers to competitive
entry, and shift business risk onto captive ratepayers, all of which would be
accomplished under the anticompetitive cross-subsidization that is at the heart
of its TORS and RCS proposals.55

10

11

12

13

14

15

16

17

18

O By distorting the functioning of competition, TEP's proposal will limit the
ability of independent suppliers to participate in the market segment for
residential DG systems in TEP's service territory. In the absence of a level
playing field, independent suppliers have little or no incentive to enter or
remain in a market segment dominated by a utility with a monopoly franchise,
with the result that ratepayers are ultimately deprived of the benefits of
competition: namely, increased choice, innovative products, improved service
quality, and lower prices.56

Q- What are your reactions to these testimony excerpts?

A. I have several reactions, inspired in part by my familiarity with the debates that took

place in the 1990s, leading up to the wave restructuring in the latter part of that decade.

19

20
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28
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31

First, they appear to paint a doomsday scenario and introduce the threat that third-party

solar providers will walk away from the Arizona market and that customers will suffer

greatly from this outcome, while customers in other markets will be substantially

advantaged. These arguments are eerily similar to veiled threats made by energy

marketers during the late 1990s that they would ignore markets that did not incorporate

favorable conditions.

Second, these conclusions seem disproportionate to TEP's relatively modest expansion of

its TORS Program and the modest scope of the proposed RCS program. As described

54 DeRamus, at 2.
55 Ibid.
56 ma., at 6-7.
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above, the ability of third-parties to gain market share is not limited in any significant

way by the TEP programs. I understand and appreciate that "precedent" is important, but

this proceeding has not been organized as a generic discussion of the advantages and

disadvantages of precluding Arizona's electric utilities from participating in the solar

market. This proceeding focuses on the obligation of TEP to secure renewable resources

and the public interest that is served by providing the benefits of solar energy to

customers that would not otherwise be served by such a market. The evidence in a

generic proceeding on the role of electric utilities would be more expansive and EFCA

would be expected to demonstrate that its largely theoretical arguments would produce

the claimed outcomes.

Third, the EFCA witnesses ignore the fact that TEP is responding to its obligations to

develop generation in an effort to comply with its RES obligations.

Finally, and most importantly, TEP is focused on providing a valued service to its

customers. The competitive option continues to thrive and will also provide value to

large numbers of Arizona customers. The EFCA witnesses do not address the reality that

a competitive model will target only a subset of residential customers that could benefit

from solar energy.

Q. Please summarize your conclusions with respect to the public interest that is served

by TEP's solar programs.

A. I conclude that the TEP proposals meet a market need, leaving a dominant market share

that can continue to be served by competitive solar companies. Further, the TEP

proposals respond to their existing utility obligations, align with the current regulatory

structure in Arizona, and promote the public interest by providing its customers with

greater solar choice.
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Q.

A.

Does this conclude your prepared rebuttal testimony?

Yes, it does.
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EXH1B1T No. RCY-1

RESUMEOF ROBERT c. YARDLEY, JR.

Robert C. Yardley, Jr.
Senior Vice President

Mr. Yardley has been an advisor to private and public organizations in the energy industry on regulatory,
public policy, and strategic issues for 35 years. During that time, he has served as Chaimian of the
Massachusetts Department of Public Utilities for two years and has been active in public policy matters as
a speaker, facilitator, and expert witness. As Chairman, Mr. Yardley regulated the electricity, natural gas,
water, telecommunications and the transportation industries in Massachusetts. He has substantial
executive leadership experience in the energy consulting industry. Trained as an economist with strong
analytical skills, Mr. Yardley has an in-depth understanding of the competitive challenges facing
regulated and unregulated energy firms as well as the policy challenges facing government agencies
responsible for overseeing the restructuring of the energy industry, including the "Utility of the Future"
concepts.

AREAS OF STRENGTH

1. Regulatory Advisory: expert testimony, case strategy, filing, witness training, regulatory
environment assessment, stakeholder relations, collaborative design and leadership, independent
investigations and prudence reviews, witness training, Board presentations,

2. Expert Testimony and Reports: regulatory policy, cost of service and rate design, incentive
regulation, earnings attrition, earnings sharing mechanisms, electric resource planning,
distribution system planning, emergency response, economic development, utility innovation
models, M&A savings treatment, FERC pipeline regulation, and consolidated tax treatment.

3. Team Leadership/Project Management: merger integration, due diligence, unbundling
implementation, pilot program design and implementation, strategic planning, collaborative
design and leadership, meeting planning & facilitation services.

CONSULTING AND LEADERSHIP EXPERIENCE

Regulatory Advisory Services
General advisory, client team leadership/case management, and expert testimony in generic policy setting
cases and litigation of proposals initiated by company filings. Frequently called upon to provide advisory
services to assist clients in presenting an effective case before a regulatory agency and in improving their
relations with regulators and other outside stakeholders. Developed program for facilitated stakeholder
discussions on emerging issues in the natural gas industry for a southeastern LDC designed to improve
regulatory relations. Provided witness training to a large southeastern electric utility. Have also provided
advice to the Ontario Energy Board on regulatory approaches to ensure compliance in a more competitive
marketplace.

loft
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Utility of the Future: advising an important group of participants in the ongoing New York REV
proceeding. Drafting of several regulatory filings related to implementation of REV and
preparations by one of the New York utilities to serve as the Distributed System Platform
provider. Development of a tariff assessment and strategy for a mid-westem electric utility.
Team member for a Massachusetts utility's Grid Modernization Plan.

testimony.

Ratemaking and Tariff Design: Expert testimony on cost-of-service, rate design, and the role of
competition before the FERC and several state regulatory commissions. Expert testimony on
earnings sharing mechanisms for a 2013 Hydro-Québec case. Recently completed a report for the
American Gas Foundation examining ratemaking approaches to address accelerated investments
by US natural gas distribution companies to enhance the integrity of their distribution networks.
Co-author of a 2010 Power Advisory LLC report for the Ontario Energy Board on the pricing of
OPG's regulated generation. Development of a model for the Ontario Energy Board to estimate
the rate impacts of expansion of provincial networks to incorporate renewable energy projects.
Co-author of a Power Advisory LLC report and testifying witness on the appropriate charge
determinants for purposes of establishing transmission rates for Hydro One. Team member and
advisor to Columbia Gas of Massachusetts for preparation of 2009 decoupling proposal and

Facilitated a meeting among corporate regulatory, company leadership, expert
witnesses and regulatory counsel to develop the case strategy for this Columbia Gas of
Massachusetts iilingl Provided expert testimony on behalf of Unitil Electric and Connecticut
Light and Power on earnings attrition.

Resource Planning-Advisor to OG&E on the development of their resource planning process and
on several subsequent resource plans and resource approval filings. Facilitation of several OG&E
stakeholder meetings. Preparation of Integrated Resource Plans for electric and natural gas
distribution companies as well as advisory services related to specific contracting decisions,
including oversight of portfolio optimization modeling efforts. Contributor to the development of
a long-term energy plan for the state of Maryland, focusing on energy efficiency programs.
Preparation of RFPs for demand-side and supply-side resources. Preparation of an assessment of
the costs and benefits of an aggressive DSM commitment for an eastern state. Served as an
advisor to the OEB on development of a standard methodology for measuring the system benefits
of distributed generation.

Performance Based Ratemaking- Advisor to a Canadian electric utility in the development of an
incentive regulation plan to be filed in late 2015. Co-authored a report on the potential
application of incentive ratemaking to the regulated generation assets of Ontario Power
Generation. Expert testimony on behalf of Southern Connecticut Gas Company and Energy East
in a rate proceeding. Expert testimony provided for Wisconsin Gas in support of a "GNPD-X"
proposal, advisor to Bay State Gas Company, which negotiated and f iled a settlement
implementing a PBR rate proposal with service quality measures. Preparation of Initial and
Reply Comments on behalf of Bay State Gas Company in a Massachusetts generic policy
proceeding on Incentive Regulation. Advisory services provided to two LDCs, which were
considering tiling a Gas Cost Incentive Mechanism proposal.

Merger & Acquisition - Member of due diligence team evaluating the acquisition of a minority
interest in a United States utility by an investment fund. Mr. Yardley worked with Unitil's
executive team to lead and manage the integration of Northern Utilities, a gas distribution
company that it had acquired from NiSource. Mr. Yardley was a member of the leadership team
that planned for the integration of approximately 50 functional areas and the execution of these
plans by functional teams. The integration affects almost every area of a utility business
including customer service, accounting and Finance, corporate communications, distribution field
operations, gas supply and control, engineering and operations, corporate functions and
infrastructure. Other experience includes preparation of expert report on merger synergies for a
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large multi-state LDC. Expert opinion on the treatment of merger-related savings in a large
commercial litigation matter. Advisor and leader of due diligence teams on two potential utility
acquisitions in 2001 and 2002. Led US Market and Regulatory Intelligence effort on behalf of a
European Utility. Expert witness in commercial litigation involving a failed merger. Advisor to
NiSource on regulatory matters related to its offer to acquire Columbia Energy. As a member of
the regulatory approval advisory team, drafted the testimony of Bay State Gas Company's policy
witness in three state jurisdictions for approval of its merger with NiSource. Regulatory advisor
to the team supporting the regulatory approval efforts of Southern Union Gas Company for their
northeastern LDC acquisitions.

Economic Development: Principal author of a report on the Highest and Best Use of Philadelphia
Gas Works as an agent to support sustainable economic development in the City of Philadelphia.

Utility Performance Assessment: Principal author and expert witness with respect to a "self-
assessment" of Unitil's response to a 2008 Ice Stone. Testimony on the prudence standard
related to the development of a Greenfield natural gas distribution system.

Consolidated Tax Treatment: Advisor to a Texas utility seeking legislation to change the
treatment of affiliate tax losses in the establishment of regulated utility rates. Preparation of
regulatory policy testimony on the treatment of consolidated tax losses for a Midwestern electric
utility.

International and Other -- Advisor to the Zambia Energy Regulation Board.

Wholesale Energy Market Services
Advisory services related to emerging competitive wholesale markets and the valuation of formerly
regulated assets in these markets.

Wholesale Electricity Markets - Submitted expert reports in Federal District Court related to
actions by the states of Maryland and New Jersey to develop new generation. Submitted a 2012
report to the Public Service Commission on the need for generation in SWMAAC on behalf of a
North American power development company.

Electric Generation Asset Valuation - Asset valuation services provided on behalf of both sellers
and buyers for property tax valuation, asset bids, and asset sale purposes. These analyses employ
the fair market value approach, which produces an estimate of asset value based on the use of the
facilities to generate electricity for sale in the regional market and include an assessment of
operating revenue risk factors. Member of an advisory team that evaluated the investment merit
of the generation assets divested by Boston Edison. Advisor to Bay State Gas Company on the
sale of a cogeneration and small power production facility.

Electric Asset Competitive Solicitations - Recently assisted a large US developer in preparation
of a bid into a 2012 Maryland RFP. Advisor to Oklahoma Gas 8L Electric for its bid into a
neighboring utility's RFP for base load capacity. The EPC contract was a major component of the
bid. Preparation of testimony for recovery of approximately $lB rate base addition,

Electric Transmission Markets - Represented the Massachusetts Division of Energy Resources in
discussions with NEPOOL and the New England state regulatory commissions to develop the
Independent System Operator proposal filed by NEPOOL with the FERC on December 3 l, 1996.

Natural Gas Wholesale Markets - Expert testimony on the public interest concerns raised by
drilling wells in close proximity to an underground natural gas storage field. Expert witness in
several FERC regulatory proceedings on behalf of LDC shippers. Preparation of market power
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study for storage developer.. Advisor and prospective expert witness (civil litigation settled) to
Fleet National Bank on the value of LNG assets in a restructured natural gas industry.

Retail Energy Market Services
Litigation support, pilot program design, collaborative leadership, and implementation team project
management services.

Policy Development - Contributing to the development of changes in the retail energy markets in
New York as part of the REV proceeding. Development of a policy statement on the regulation
of CNG. Led the executive team at a Northeast electric utility through a strategic planning
exercise that examined alternative "second-stage" retail market structures. Organized and led
collaborative efforts to design one of the most aggressive residential pilot programs in the country
on behalf of Bay State Gas in 1996 and 1997. Organized and led the facilitation of a
collaborative effort to offer choice to all of Bay State's customers in 1998. Led the Bay State
litigation team and served as a witness in the Massachusetts generic natural gas unbundling policy
proceeding.

Competitive Market Services - Completed a business plan for the formation of a retail energy
marketing affiliate, including the identification and assistance in the negotiation of partnership
relationships. Provided market intelligence services to firms that are considering competing in
the northeast energy market. Advisor on regulatory matters to a team representing a group if
industrial customers seeking to obtain electricity on more competitive terms and conditions.

Retail Choice Implementation .-- Provided project management services to an internal Bay State
team responsible for implementing systems and processes to provide customer choice to pilot
customers, Developed a comprehensive Integrated Unbundling Plan to address all
implementation and policy advocacy issues related to the introduction of customer choice and
then worked closely with a client director to oversee the effort for the first year.

Collaborative Leadership
Design, leadership and facilitation of collaborative efforts sponsored by utilities and government
agencies.

Working with a group of participants to provide consolidated comments in the New York REV
proceeding.

Co-led the 2004/05 Massachusetts Distributed Generation Collaborative, to satisfy directives set
by the Massachusetts Department of Telecommunications and Energy.

Facilitated multi-party discussions on the restructuring of the electric utility industry in New
Hampshire on behalf of the New Hampshire Public Utilities Commission.

Facilitated off-site discussions among leaders of organizations as part of long-term strategic
planning initiatives.

Led three Bay State Gas collaborative efforts over a two-year period to develop pilot and
comprehensive programs to introduce customer choice.

Participated as an advisor to a Wisconsin Public Service Commission collaborative addressing
low-income issues related to customer choice

Strategic Planning
Working closely with senior executives, leadership of internal teams to perform long-term or next-year
strategic planning exercises.

Development of a strategy to impact economic development on behalf of a Northeast LDC.
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Facilitation of a Canadian Electricity Association workshop as an input to a long-term strategic
plan.

Co-leadership of an internal team at Brooklyn Union charged with developing long-term (10
years) visions of the energy industry, the characteristics of firms likely to succeed in a radically
restructured service delivery environment, and the development of a specific strategic and tactical
response.

Leadership of an internal team at Commonwealth Electric Company to develop a long-term
strategic plan.

Participated on a consulting team that developed a capital investment allocation model for a
southeastern LDC.

Work with senior executives, leadership of internal teams to perform long-term or next-year
strategic planning exercises at two northeast LDCs.

Facilitated discussions between and LDC and an electric distribution company to identify
opportunities to work jointly and realize synergies.

Other Advisory Services
• Design of an economic development model to estimate the impact of a regional facility to store

spent nuclear fuel.

PUBLIC SERVICE

As Chairman of the Massachusetts Department of Public Utilities, Mr. Yardley managed a staff of 150
individuals responsible for regulating all investor-owned electric, natural gas, telecommunications and
water utilities. Represented the Department's relationships with the Governor's office, state legislature,
press, regulatory and industrial organizations and other stakeholder groups. Served on the National
Association of Regulatory Commissioners (NARUC) Committee on Electricity, served as President of the
New England Conference of Public Utility Commissioners, and sewed as Co-Chair of the New England
Governors' Conference Power Planning Committee. In addition to these duties, Mr. Yardley was
responsible for the following initiatives:

Electric - Implemented Integrated Resource Planning Regulations to correspond with the
emerging competitiveness of the generation sector of the industry, including rationalizing the
evaluation and implementation of conservation and load management programs. Approved
several economic development rate proposals, with conditions to protect the interests of all
customers. Active in the region and in discussions with the FERC Commissioners on the role of
regional transmission arrangements in a competitive industry, the need to provide access on fair
terms to all users, and the shared jurisdiction on this and other electric industry restructuring
matters.

Natural Gas - Led stakeholder discussions on the impact of Order 636 on the Department's
regulation of local distribution utilities. Established and applied new standards of review for gas
supply contracts consistent with the restructuring of the industry. Approved alternative firms
service contract arrangements and changed cost allocation precedents to remove subsidies
inherent in existing rate designs to set the stage for competitive environment,

Water .-- Regulator during the period when distribution companies were doubling and tripling
their asset base in order to comply with stringent federally-mandated safe drinking water
requirements.
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Environment - Active participant in an inter-agency Clean Air Act Compliance task force and in
regional discussions to advocate the development of a supra-regional NOt emissions credit
reduction trading market.

Telecommunications - Issued several landmark decisions including orders directing NYNEX to
provide competitors with access to its Central offices (collocation) and to its street conduits.
Approved an alternative form of regulation for AT&T, and established the lowest rates in the
country for ISDN service.

1

PROFESSIONAL HISTORY

Concentric Energy Advisors, Inc. (March 2012 - Present)
Senior Vice President

Independent Consultant (2005 - 2012)
Executive Advisor to Concentric Energy Advisors, Power Advisory LLC and Levitan & Associates, Inc.

Navigant Consulting, Inc. (2000 -. 2004)
Senior Managing Director, Executive Managing Director and leader of the firm's Energy Practice

Waterstone Group (1996 - 1999)
Founder

Massachusetts Department of Telecommunications and Energy (1991 - 1992)
Chairman

Reed Consulting Group
Co-Founder (1988 - 1990)
Executive Vice President (1993-1995)

R. J. Rudden Associates (1984 - 1988)

Stone & Webster Management Consultants (1980 .-- 1984)

EDUCATION

B.A., Georgetown University, Economics, 1976
ABD, Boston College, Economics: All course work completed with comprehensive written exams in
Econometrics, Monetary Theory and International Trade. Did not complete dissertation.

EXPERT TESTIMONY (State  Commissions and FERC)

Regulatory Policy
Utility Earnings Attrition
Performance Based Regulation
Cost of Service and Rate Design
Earnings Sharing Mechanisms
FERC Pipeline Regulation
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Distribution System Planning
Emergency Response
M&A Savings Treatment
Consolidated Tax Treatment

PUBLICATIONS/PRESENTATIONS

"Alternative Regulatory Models", presented at Law Seminars International Energy in the
Northeast Conference, Boston, September 29, 2015

"Stimulating Innovation on Behalf of Canada's Electric and Natural Gas Consumers", presented
at the Electric Utility Regulatory Innovations Workshop, Calgary Alberta, May 13, 2015.

"Stimulating Innovation: An Alignment of Interests?", presented to a meeting of the PESO
Ontario Smart Grid Consortium, December 10, 2014.

"The Integrated Grid: Back to the Future", presented at the 2014 NECPUC Annual Symposium,
June 16, 2014

"Stimulating Innovation: An Alignment of Interests'?", presented to a meeting of the Canadian
Gas Association and Canadian Electricity Association, November 28, 2013.

"Emergency Response: The Storm after the Storm", presented at the 2013 Mid-America
Regulatory Conference, June 10, 2013.

"Natural Gas Infrastructure: Opportunities and Challenges", C2ES Conference, October 10, 2012,

"Competition in Electric Markets .-. Lessons Learned and Future Challenges", presented at
CAMPUT, Halifax, Nova Scotia, May 10, 2004.

"Impact of Regulatory Uncertainty in the Stability & Growth of the Power Industry", Panel
Participant at Power Industry Forum, May 8, 2003

"Current Regulatory Issues", presented to the New England Gas Association, November 20, 2003

"Retail Competition Update", presented to the American Public Gas Association, August 20,
2002

"Transformation of Northeast Energy Markets", April 4, 2000

"Examining the Effects of National Energy Policy on Electric Markets", presented at Power
2001, October 31, 2001

"Energy Industry Drivers, Implications and Strategic Responses", presented at the Connecticut
Energy Corporation 1999 Senior Officers Planning Session, April 13, 1999.

"The Challenge and Potential of Information Management in a Deregulated Market", presented
jointly with Cambridge Technology Partners to the 1998 Energy Conference of the New England
Gas Association, March 19, 1998.

"Energy Industry Restructuring: The Role of Pilot Programs", presented to The 27th Annual
Wichita Program, Appraisal for Ad Valorem Taxation, August 5, 1997.

"Unbundlingz Supplier Choice for Residential Customers", presented to the American Gas
Association Rate Committee Meeting, April l, 1996.

"Electric Industry Restructuring: Lessons from the Gas Industry", presented to the National
HydroPower Association Annual Conference, March 20, 1996

"Unbundling - Facts and Figures", presented to the NARUC Gas Committee Meetings, February
27, 1996.
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"The Effect of Gas Restructuring on LDC Resource Planning: Lessons for the Electric Industry",
presented to the New England Conference of Public Utility Commissioners, June 13, 1995.

Unbundling Services, Unbundling Rates", presented to the New England Gas Association 1994
Rates School.

"Alternatives to Traditional Ratemaking Proceedings", presented at a Public Utility Regulation
Conference sponsored by the New Hampshire Bar Association, December 8, 1993.

"Utility Kickers for NUG Purchases", presented to The 3rd Annual Northeast Power Market
Conference", May 23, 1993 .

"Environmental Externalities: A Utility Regulator's Perspective", presented to the 104th Annual
Convention and Regulatory Symposium, National Association of Regulatory Utility
Commissioners, November 16, 1992.

"The Role of Regional Planning", presented at the Forum on New England's Energy Future, May
7, 1992.

Speech on electricity transmission policy in New England, before a conference in Crystal City in
1992

"The Clean Air Act and Utility Regulation: The Challenge of the 1990s", presented to The Clean
Air Marketplace Conference, April 23, 1992

AVAILABLE UPON REQUEST

Extensive client and project listings, and specific references.

t
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The Buffalo News.com (/I

Business

As construction proceeds on huge SolarCity manufacturing plant at RiverBend in South Buffalo, its co-

founder and chief technology officer envisions capacity of550,000 solar cells _ enough for roughly8,500

panels .. a day. Derek Gee/Buifalo News file photo

'Massive' opportunity ahead for residential solar
SolarCity chief tech occcer calls Buffalo factory pivotal

BY:David Robinson (mailto:drobinson(d>buffnews.com) Published: March 9, 2016, 08:29 AM

Updated: March 9, 2016, 11:49 AM

Peter J. Rive, co-founder and chief technology officer of SolarCity Corp., views the companys huge solar

panel factory now under construction in South Buffalo as a vital part of the future for the installer of solar

energy systems .

g.

With the ability to chum out enough solar panels to install rooftop systems on 450 homes every day it

operates, the factory will be at the heart of SolarCity's operations, Rive told an audience at the University

at Buffalo on Wednesday.

"It will be the heartbeat for the cadence of our deployment as time goes on," Rive said,

The factory, once it is mining at full capacity, will manufacture about 550,000 solar cells per day. With
each solar panel made up of 60 such cells, the factory will beableto produce roughly 8,500 panels per
day-

The $900 million factory is being built by the state, through Gov. AndrewM. Cuomo's Buffalo Billion
economic-development initiative. When the factory opens next year, it will be the biggest of its kind in the
Western Hemisphere.

s

Because the panels that SolarCity plans to make will be more efficient than most conventional solar

modules used today, the company expects the switch to high-efEciency panels will reduce its costs, Rive

said.

That's because the high-efiiciency panels, which are able to convert about 21 percent of the sun's energy

into electricity, compared with 15 to 18 percent for most conventional panels, will allow SolarCity to
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generate the same amount of electricity with fewer panels. A SolarCity rooftop system using panels from

the factory at RiverBend will need just 18 panels to produce the same amount of electricity as a

conventional system that uses 24.

Solar panels become less efficient as temperatures rise, but Rive said the panel that SolarCity makes in

Buffalo will do better than conventional modules in high temperatures, further increasing their output.

Overall, SolarCity expects the panels it makes here to harvest nearly percent more energy than

conventional panels over the course of a year, Rive said,

Fewer panels also means that Sola1City will be able to reduce some of its other installation costs, such as

wiring and mounting systems. Rive estimated that SolarCity will be able to reduce its solar panel costs to

about 55 cents per watt, or about 10 to 15 cents less than it now pays. Its costs for other components could

decline by an additional 10 cents.

"All of the costs go down," said Rive, who co-founded the company in 2006 with his brother, Lyndon,

who is SolarCitys CFO.

Lowering its costs is a big focus for SolarCity. The company scaled back its growth forecasts to a little

more than 40 percent this year, down from its earlier guidance of more than 80 percent, in an effort to

stem losses. As part of that effort, SolarCity pushed some of its expected investment in the Buffalo factory

into next year.

Despite a favorable move by Congress in December to extend a key30 percent federal tax credit on new

solar energy systems that had been set to expire at the end of this year, SolarCity's stock has lost more

than half omits value in the last three months. On Wednesday, it closed at $26.20, up by $1.12, or 4.47

percent.

Investors were disappointed by the company's fourth-quarter installations and its forecast that first-

quarter growth would be soft because of a pullout from the Nevada market after regulators there changed

rules that lowered the amount that homeowners are paid for the excess power that their rooftop arrays

produce. "We must lower costs," Rive said. "It is a subsidized business. It's a knife in our back that we

want to get rid of"

Sola1City installed 37 percent of residential rooftop solar in the United States last year, but overall, less

than 1 percent of all homes have solar arrays on meir roofs, he said. Even in the states where SolarCity

operates, less than 2 percent of all homes have rooftop systems.

"The opportunity is quite massive," he said.

"Actual penetration is still incredibly low," Rive said. "It will take many decades until we've reached the
point where we'Ve deployed enough solar on rooftops."

Rive's appearance came as a new report predicts that the U.S. solar energy market will more than double

this year, with much of the growth coming from large, utility-scale solar projects. The report from GTM

Research also forecasts that residential solar installations, which make up the bulk of SolarCitys market,

topped 2,000 megawatts last year and are expected to rise both this year and in 2017. By 2019, annual

residential installations are expected to double to more than 4,000 megawatts.

Rive said growth of solar over the next decade, including utility-scale projects and commercial

installations, will require systems to have batteries to store power for Lise at peak times. Without storage,

Rive said, solar generation during midday could eventually outstrip demand at certain times. Adding

batteries to solar arrays would allow that power to be stored for use at night or at times when demand is

highest. \

But Rive said electricity prices in Buffalo are too low for SolarCity to target the market for installations.
"It's just a little too cheap for us," he said. "In the long term, think we will be able to do it."

Rive also addressed the 2016 presidential campaign.

"Anybody who does not believe in climate change, I would not be a big fan of," he said.

Democratic front-runner Hillary Clinton has "a pretty good perspective on the challenges of climate

change," Rive said. "I've yet to see that from the Republican front-mnner," refemlng to Donald Tramp.

email: drobinson@buffnews.com
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COMMUNITY SOLAR DEFINITIONS

From Interstate Renewable Energy Council & Vote Solar Initiative: "Community solar is a
shared renewable program which allows 'multiple customers to share the economic gene/its
from one renewable energy system via their individual utility bills. "'57

From Greentech Media: "Community solar is the idea that people who a'on't happen to have
rooftops suited for so la5r8panels ought to be able to invest in, and reap the rewards of, solar
panels someplace else. "

From SEIA: "Some utilities provide their customers with the option to purchase renewable
energy from a shared facility. The customer may purchase .a set amount of electricity at a fixed
rate for a long term, such as 20 years, The rate, while typically slightly higher that the current
retail rate, may provide protection and stability against rising rates for grid electricity "59

From NREL: "Community Solar is defined as a solar-electric system that, through a voluntary
program, provides power and/or financial benefit to, or is owned by, multiple community
members. ,,60

From EnergySage: "'Community solar' can refer to both 'community-owned ' projects as well as
third-party-owned plants whose electricity is shared by a community. The primary purpose of
community solar is to allow members of a community the opportunity to share the benefits of
solar power even if they cannot or prefer not to install solar panels on their property. Project
participants beneftfrom the electricity generated by the community solar farm, which costs less
than the price they would ordinarily pay to their utility. ,,61

From U.S. Deparlment of Energy: "Shared solar, also called community solar or solar gardens,
is an increasingly popular option for deploying solar technology. Shared solar projects allow
customers that do not have sufficient solar resource, that rent their homes, or that are otherwise
unable or unwilling to install solar on their residences or commercial buildings, to buy or lease
a portion of a shared solar system... Utilities, businesses, local governments, and community
groups can host shared solar projects. The shared solar systems may be located on public
buildings, private land brown field sites, or any location with suitable solar resources, "62

av "Why utilities across the nation are embracing community solar," Utility Dive, January 22, 2015. See
http://www.utilitvdive.com/news/why-utilities-across-the-nation-are-embracing-community-solar/354l64/

"Community Solar Developers Take Baby Steps into Potentially Huge Market," Greentech Media, Julv l l. 2014.
See http:/lwww.greentechmedia.com/articles/read/community-solar-a-big-idea-with-big-barriers
59 "Shared Renewables/Community Solar",Solar Energy Industries Association. See
http://www.seia.org/policy/distributed-solar/shared-renewablescommunity-solar
60 "A Guide to Community Solar: Utility, Private, and Non-protit Project Development", US. Department of
Energy, Energy Eficiency & Renewable Energy, November 2010. Seehttp://www.nrel.gov/docs/fyl l osti/49930.pdf
Si "Community Solar: What is it?",Energy/Sage.Seehttps://www.energysagecom/solar/cornmunity-
solar/community-solar-power-explained
62 "Community Shared Solar FAQ", US, Department of Energy, Energy Efficiency & Renewable Energy, See
http://apps3.eere.energv.gov/greenpower/community__development/community__solar_faq.html

Page 1 of 1



4

'eyl41srr
ARIZONA CORPORATION COMMISSION

STAFF'S FIRST SET OF DATA RESPONSES TO
TUCSON ELECTRIC POWER COMPANY

DOCKET no. E~01933A-15-0239
MARCH Hz 2016

TEP 1.04 TASC witness Dr. Cicchetti testifies that Commission regulations allow

TBP to claim RECs for new, third party owned residential rooftop solar

systems, for example stating that the "Commission has allowed

competitively supplied third-panty DG solar to count toward TEP's RES

requirements." [Cicchetti Direct at pages 27-28 and page 36, lines 18-

l9]. Does Staff agree with Dr. Chicchetti's interpretation? Please

explain why or why not.

Response: 1.4 Staff does not agree with Mr. Chicehetti's contention that
TEP may use RECs which it has not acquired for REST compliance
purposes. The sentence Mr. Chicchetti references in the REST
Rules regarding Commission consideration of all available
information must be viewed within the context of the remainder of
the REST rules. The same Rulemaking (Docket Number RE-
00000C- 14-0112) that contained the "available information"
statement also inserted new language to the REST rules stating that
"Any Renewable Energy Credit created by production of renewable
energy which the Affected Utility does not own shall be retained by
the entity creating the Renewable Energy Credit. Such Renewable
Energy Credit may not be considered used or extinguished by any
Affected Utility without approval and proper documentation from
the entity creating the Renewable Energy Credit, regardless of
whether or not the Commission acknowledged the kWhs associated
with non-utility owned Renewable Energy Credits." (R14-2- 1805.E)
A further reading of the record in the 14-0112 docket indicates that
the Commission clearly did not intend for TEP to count RECs
toward REST compliance that the utility has not explicitly acquired.
Staff does not believe any such use of RECs complies with the
REST rules.

Respondent: Bob Gray
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ARIZONA CORPORATION COMMISSION
STAFF'S FIRST SET OF DATA RESPONSESTO

TUCSON ELECTRIC POWER COMPANY
DOCKET no. E-01933A-15-0239

MARCH 22, 2016

TEP 1.06 Provide any analysis by Staff supporting the assumption that RBCs can

be purchased for the modest up front incentives suggested in Mr. Gray's

testimony [Gray Direct, pages 4-5] .

Response: 1.6 The Commissionapproved a $0.10 per watt up front incentive
for residential DG in Decision Number 73637 for TEP, applicable to
the calendar year 2013. It is Staffs understanding that many
residential customers in 2013 accepted the $0.10 per watt incentive
and that TEP received theRECs from those installations.

Respondent: Bob Gray

TEP 1.07 Staff recommends that the "proposed Rider-17 community solar

program, if approved, be deemed eligible to be considered residential DG

for the purposes of REST compliance." [Gray Direct, page 6, lines 19-

2l]. Would Staff consider extending this waiver to include the other

community solar programs discussed on pages 17 to 18 of Mr. Gray's

direct testimony?

R8spolls€I 1.7 Staff believes that it would be reasonable for other similarly

situated community solar or other projects to also be considered

distributed generation for purposes ofREST compliance.

Respondent: Bob Gray
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INTRODUCTION

3 Q. Please state your name and business address

My name is David G. Hutchins and my business address is 88 East Broadway Blvd.,

I`ucson, Arizona, 8570 l

7 Q. Did you file Direct or Rebuttal Testimony in this proceeding

Yes. I f iled both

10 Q What is the purpose of your Rejoinder Testimony in this proceeding

The purpose of my testimony is to generally comment on the Surrebuttal Testimonies tiled

in this proceeding. A number of the parties put forth positions that do not take into

consideration the overall public interest that the Commission must consider in deciding the

issues in this case

16 Q- How do you believe that the Commission can best ensure that the public interest is

served in this proceeding

The public interest can best be served through rates that support the availability of safe,

reliable and affordable electric service. To achieve these objectives, UNS Electric has

focused on efficient operations while seeking to secure only the most cost-effective energy

resources to serve customers' energy needs. The Company also must effectively manage

the growth of demand during peak usage periods to limit the costs that must be passed

along to customers. The rates proposed in this proceeding, including the three-part rates

developed for residential customers, are designed from the ground up to support these

efforts. For this reason and many others, the approval of the Company's proposal would

serve the public interest

-llllll
I



Q. How would the public interest be served by the use of three-part rates for residential

customers

A. the public interest. Customers rightly expect, that theirUtility rate design should serve

utilities and the regulators who oversee them have provided them with a fair price

that reflects their appropriate share of the costs that underlie their service

one

>
Ii

In other words, our customers are trusting us to get rate design right. And as testimony in

this case has made clear, the continued use of two-part rates with a low fixed charge would

not ref lect the best interest of customers or the util ity's ability to recover the costs of

providing safe, reliable service

Residential customers' total consumption is no longer a fair proxy for the cost that utilities

like UNS Electric must incur to serve them. There was a time when it was close enough

but that was before rooftop solar arrays, robust energy efficiency measures, and other new

technologies reshaped the landscape for residential electric service

We have always known that utility service costs are driven in large pan by demand. This

is particularly true in Arizona, where our infrastructure must have the capacity to provide

reliable service on the hottest days of the year (even if those days happen to be cloudy)
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Customers should be billed based on rates that reflect the cost of service. They should be

told what really affects their bills, even if some parties to this case claim they won't be able

to understand it. The overall public interest should be put ahead of special interests that

seek to bend rate design to their own purposes
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1 Q. Would customers have difficulty understanding three-part rates?

Three-part rates are no more confusing for customers than our current rates, which include

multiple tiers, charges that change with the seasons and an alphabet soup of acronyms. I'm

also confident that customers will find them less confusing once parties in this matter stop

spreading misleading statements about them. I've seen our proposed demand charge

described as a fine or extra charge designed to penalize our customers. Such misleading

statements cloud the understanding of a concept - electric demand that clearly plays a

critical role in determining the costs of providing electric service.

Energy demand is not overly diff icult to understand, particularly in the context of other

charges on customers' bills. The Company is commi t ted to a comprehensiv e

communications campaign that will educate customers about our new rates and provide

information for managing their electric demand. It will be far easier to manage peak

hourly energy use under our proposed rates than it has been for customers to determine

when their monthly consumption reaches a level subject to higher per-kWh charges under

a traditional tiered rate structure

Customers who choose to do so will find it easy enough to understand our proposed rates.

Our focus, though, should be on approving fair and accurate rates that recover costs

appropriately from all customers

22 Q. Would three-part rates increase costs for UNS Electric customers?

No. In the short term, the proposed rates are designed to be revenue neutral for UNS

Electric. Over the long term, though, three-part rates would likely lead to lower costs for

our customers. By providing more accurate price signals regarding the true cost of demand,

three-part rates would give residential customers a good reason to reduce their peak hourly

energy use during high usage periods. This, in tum, would reduce UNS Electric's need for

min I
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I system investments far more effectively than reductions in kph consumption, which are

the only savings incentivized under current two-part rates. Reducing the Company's need

for system investments ultimately would lead to lower rates for our customers, a clear

benefit to the public interest

Q. How would three-part rates affect UNS Electric's service reliability

A.

I

Residential rates with a demand component would provide customers with a clear

incentive to use less energy during periods of peak electric demand. If they respond to

these accurate price signals, their reduced usage would relieve pressure on transformers

conductors and other key system components that can be subject to failure during peak

load or overload conditions lf this way, three-part rates would contribute positively to the

reliability of the Company's service, providing another reason why their approval would

serve the public interest

Q. Some providers of distributed generation (DG) solar power systems claim three-part

rates would discourage the use of renewable energy resources in UNS Electric's

service territory. Is that true?
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Not at all. By reducing embedded subsidies for DG systems, our proposed rates and net

metering revisions would redirect investment to more cost-effective community-scale

systems that provide greater benefits shared by all customers. Rooftop systems would

remain an affordable option for customers committed to providing a portion of their own

energy from the sun. In fact, our proposed rates would give customers a chance to reduce

their impact on both the environment and their neighbors' utility bills. While this might

not serve the business interests of some Interveners in this matter, it most definitely would

serve the public interest
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Management Discussion and Analysis

BUSINESS RISK MANAGEMENT
The following is a summary of the Corporation's significant business risks.

Regulatory Risk: The Corporation's key business risk is regulation. Regulated utility assets comprised approximately 96% of total
assets of Fortis as at December 31, 2015 (December 31, 2014 - 93%). Approximately 96% of the Corporation's operating revenue"'
was derived f rom regulated utility operations in 2015 (2014 - 95%), and approximately 92% of  the Corporation's operating
earnings", excluding the gains on sale of non-core assets, were derived from regulated utility operations in 2015 (2014 - 91%).
The Corporation operates nine utilities in dif ferent jurisdictions in Canada, the United States and the Caribbean, with no more
than one-third of total assets located in any one regulatory jurisdiction.

Each of the Corporation's regulated utilities is subject to normal regulation that can affect future revenue and earnings. As a result,
the utilities are subject to uncertainties faced by regulated entities, including approval by the respective regulatory authorities of
electricity and gas rates that permit a reasonable opportunity to recover, on a timely basis, the estimated COS, including a fair rate
of return on rate base and, in the case of utilities in the Caribbean, the continuation of licences. Generally, the ability of a utility to
recover the actual cos and earn the approved ROE and/or ROA depends on achieving the forecasts established in the rate-setting
processes. When PBR mechanisms are utilized in determining annual revenue requirements and resulting customer rates, a formula
is generally applied that incorporates inflation and assumed productivity improvements. The use of PBR mechanisms should allow
a utility a reasonable opportunity to recover prudent cost of service and earn its allowed ROE, however, a utility is exposed to risks
that inf lationary increases may exceed the inf lationary factor set by the regulator and that the utility may be unable to achieve
productivity improvements. In the case of FortisAlberta's current PBR mechanism, there is a risk that capital expenditures may not
qualify, or be approved, as a capital tracker where necessary.

Regulators approve the allowed ROEs and deemed capital structures of the utilities. Fair regulatory treatment that allows a utility
to earn a fair risk-adjusted rate of return, comparable to that available on alternative investments of similar risk, is essential for
maintaining service quality, as well as ongoing capital attraction and growth. Rate applications establishing revenue requirements
may be subject to negotiated settlement procedures. Failing a negotiated settlement, rate applications may be pursued through
a litigated public hearing process. There can be no assurance that resulting rate orders issued by the regulators will permit the
regulated utilities to recover all costs actually incurred and to earn the expected or fair rates of return on an appropriate capitalization.

Electricity and gas infrastructure investments require the approval of the regulatory authorities, either through the approval of
capital expenditure plans or revenue requirements for the purpose of setting electricity and gas rates, which include the impact
of capital expenditures on rate base and/or COS. There is no assurance that capital projects perceived as required or completed
by the Corporation's regulated utilities will be approved. Capital cost overruns may not be recoverable in customer rates.

A failure to obtain acceptable rate orders, appropriate ROEs or capital structures as applied for may adversely affect the business
carried on by the regulated utilities, the undertaking or timing of capital expenditures, ratings assigned by credit rating agencies,
the issuance of long-term debt and other matters, which may, in turn, have a material adverse effect on the results of operations
and financial position of the Corporation's regulated utilities. In addition, there is no assurance that the regulated utilities will receive
regulatory decisions in a timely manner and, therefore, costs may be incurred prior to having an approved revenue requirement.

As an owner of an electricity distribution network under the Electric Utilities Act (Alberta), FortisAlberta is required to act, or to
authorize a substitute party to act, as a provider of electricity services, including the sale of electricity, to eligible customers under a
regulated rate and to appoint a retailer as a default supplier to provide electricity services to customers otherwise unable to obtain
electricity services. In order to remain solely a distribution utility, FortisAlberta appointed EPCOR Energy Services (Alberta) Inc.
("EPCOR") as its regulated-rate provider. As a result of this appointment, EPCOR assumed all of FortisAlberta's rights and obligations
in respect of these services. In the unlikely event that EPCOR is unable or unwilling to act as a regulated-rate provider or default
supplier, and no other party is willing to act in this capacity, FortisAlberta would be required to act as a provider of electricity
services to eligible customers under a regulated rate or to provide electricity services to customers otherwise unable to obtain
electricity services. If  FortisAlberta could not secure outsourcing for these functions, it would need to administer these retail
responsibilities by adding necessary staff, facilities and/or equipment.

For additional information on the nature of regulation and various regulatory matters pertaining to the Corporation's utilities, refer
to the "Regulatory Highiights" section of this MD&A.

(1) Operating revenue and operating earnings are non-US GAAP measures and refer to total revenue, excluding Corporate and Other segment revenue and inter-segment
eliminations, and net earnings attributable to common equity shareholders, excluding Corporate and Other segment expenses, respectively. Operating revenue
and operating earnings are referred to by users of the consolidated financial statements in evaluating the performance of the Corporation's operating subsidiaries.
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Power Purchase and Capacity Sale Contracts: FortisBC Electric's indirect customers are served by the Comparly's wholesale
customers, who themselves are municipal utilities. The municipal utilities may be able to obtain alternate sources of energy supply,
which would result in decreased demand, higher customer rates and, in extreme cases, could ultimately lead to an inability by
FortisBC Electric to fully recover its COS in customer rates.

Additionally, the Corporation's regulated electric utilities periodically enter into various power purchase contracts and resale
contracts for excess capacity with third parties. Upon expiry of the contracts, there is a risk that the utilities may not be able to
secure extensions of such contracts. If the contracts are not extended, there is a risk of the utilities not being able to obtain
alternate supplies of similarly priced electricity or not being able to secure additional capacity resale contracts. The utilities are
also exposed to risk in the event of non-performance by counterparties to the various power purchase and resale contracts.

Employee Future Benefit Plan Performance and Funding Requirements: Fortis and the majority of its subsidiaries maintain a
combination of defined benefit pension and/or OPEB plans for certain of their employees. Approximately 63% of the Corporation's
total employees are members of defined benefit pension plans and approximately 72% of employees are members of OPEB plans.

The employee future benefit plans are subject to judgments utilized in the actuarial determination of the projected benefit
obligation and related net benefit cost. The primary assumptions utilized by management are the expected long-term rate of return
on assets, the discount rate and the health care trend rate used to value the projected benefit obligation. For a discussion of the
critical accounting estimates associated with employee future benefit plans, refer to the "Critical Accounting Estimates - Employee
Future Benefits" section of this MD&A.

The projected benefit obligation and related net benefit cost can be affected by changes in the global financial and capital markets.
There is no assurance that the employee future benefit plan assets will earn the assumed long-term rates of return. Market-driven
changes impacting the performance of the employee future benefit plan assets may result in material variations from the assumed
long-term rates of return on the assets, which may cause material changes in future plan funding requirements from current
estimates and future net benefit cost. Market-driven changes impacting the discount rates or the health care trend rate may also
result in material changes in future plan funding requirements from current estimates and future net benefit cost.

There is also risk associated with measurement uncertainty inherent in the actuarial valuation process, as it affects the measurement
of net benefit cost, future funding requirements and the projected benefit obligation.

Certain of the generating stations from which TEP receives power are jointly
owned with, or are operated by, third parties. TEP may not have the sole discretion or any ability to affect the management or
operations at such facilities and, therefore, may not be able to ensure the proper management of the operations and maintenance
of the plants. Further, TEP may have limited or no discretion in managing the changing regulations which may affect such facilities.
In addition, TEP will not have sole discretion as to how to proceed with environmental compliance requirements which could
require significant capital expenditures or the closure of such generating stations. A divergence in the interests of TEP and the
co-owners or operators, as applicable, of such generating facilities could negatively impact the business and operations of TEP.
In particular, TEP is subject to disagreement and litigation by third-party owners with respect to the existing agreements for
Springerville Unit 1. As a result of these disagreements and pending litigation, the third-party owners have and may continue
to refuse to pay some or all of their pro rata share of Springerville Unit 1 costs and expenses. For further details, refer to the
"Critical Accounting Estimates - Contingencies" section of this MD&A.

Jointly Owned and Operated Generating Units:

Technology Developments and Energy Efficiency: New technology developments in distributed generation, particularly solar,
and energy efficiency products and services, as well as the implementation of renewable energy and energy efficiency standards,
will continue to have a significant impact on retail sales, which could negatively impact various utilities' results of operations, net
earnings and cash flows. Heightened awareness of energy costs and environmental concerns have increased demand for products
intended to reduce consumers' use of electricity. Utilities are promoting demand-side management programs designed to help
customers reduce their energy usage.

Research and development activities are ongoing for new technologies that produce power, enable more efficient storage of
energy, or reduce power consumption. These technologies include renewable energy, customer-owned generation, appliances,
battery storage, equipment and control systems. Advances in these, or other technologies, could have a significant impact on retail
sales which could negatively impact the results of operations, net earnings and cash flows of utilities.
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SNL: Fortis eyes Ontario acquisitions
$11.3B ITC purchase

gests

An in-progress acquisition with an $11 .3 billion price tag has not taken Fortis Inc. out of the hunt for

companies to purchase

A provincial government "tax holiday" for utility sales in Ontario has the Newfoundland and Labrador

based company eyeing purchases in that market, Fortis President and CEO Barry Perry said. Without

naming a potential target, Perry said the company's team in the province is evaluating opportunities

Fortis announced Feb. 9 its plan to buy Novi, Mich.-headquartered electric transmission company ITC

Holdings Corp

Ontario, which recently sold a 15% stake in province-owned electricity utility Hydro One Ltd to the public

is encouraging the sale and amalgamation of smaller utilities owned by municipalities to improve service

and reliability in its power grid

We have been there a long time trying to achieve this obviously, and with the tax holiday approach we

are optimistic that we will find a few opportunities," Perry said on a Feb. 18 conference call to discuss

fourth-quarter earnings. "We have a good business in Ontario. It's making money. We have a team on

the ground there that continues to have a lot of dialogue with various municipal utilities. So l would

expect we will make progress there

Hydro One, the biggest utility in Canada's most-populous province, is a formidable competitor in the

acquisition market, Perry said. Hydro One agreed Jan. 29 to acquire Great Lakes Power Transmission

from Brookfield Infrastructure LP and is participating in a merger of municipal utilities that was started

before the province sold shares of the company to the public

It's a competitive environment," Perry said. "We've got to compete with now especially Hydro One, who

you saw just recently purchased the transmission from Brookfield. So that's a player that obviously we

are competing with. But we're still there and we are focused on it, and our team is optimistic that we can

have some success over the next few years

Among Fortis' Canadian electric distribution companies is FortisOntario Inc., which is comprised of four

local distribution companies serving a total of 64,000 customers. It also owns a 10% interest in three

other distribution utilities that serve a total of 38.000 customers

Fortis has a track record of buying companies that provide better-than-forecast returns, and it expects

ITC to continue that streak, Perry said. The deal to buy the company should be closed by the end of

2016, pending approval by FERC and other federal and state regulators



Over the past decade, we have a proven track record of acquisitions that have delivered more than the

projected accretion as well as added to our geographic, regulatory, and economic diversity," he said

We expect the acquisition of ITC will be an extension of this track record. ITC not only further

strengthens and diversifies our business, but it also accelerates our growth

The company does not plan big changes to ITC's management. Perry said he joined other Fortis

executives at ITC's headquarters recently to review the transaction

We spent every waking hour with the executive management team last week, as we met with over 160

investors, and I also had a chance to meet and address the full team," Perry said. "The team is really top

notch, and the cultural fit is bang on. ITC has done a tremendous job in building this business over the

years. Their earnings grew by approximately 16% annually on average over the last 10 years, their

shareholder returns are more than double the S&P 500 Utilities Sector Index since their IPO in 2005

and they are recognized as being the best in class in the United States in terms of safety

Fortis is also looking to grow its regulated businesses by capital investments in projects like solar farms

Perry issued a challenge to David Hutchens, CEO of the company's UNS Energy Corp. unit in Arizona to

deliver those types of investments

I look at, for example, in Arizona I would love to do utility-scale solar with long-term PPAs [power

purchase agreements]," he said. "l'm challenging Mr. Hutchens at UNS to find some of those

opportunities. Those are the kind of things l'm looking for, very much consistent with the risk profile of

the regulated business. I can tell you if we don't have two or three more of those over the five-year

period, l'm going to be pretty disappointed. I really think that the pipeline there will provide us with some

of those opportunities
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Company Services

http://www.swenergysolutions.com/index.php

Solutions

SES News

Employment

Southwest Energy Soiufiorxs

SES Hiring - Positions
SES has over 250 employees
and is always looking for
qualified personnel to fill a
variety of positions

> The Power to do Business
Southwest Energy Solutions, a Unisource Energy company, provides electrical
contracting and value added services to utility, commercial, industrial, and
§§id9n_Qal_ custom_mers throughout the Southwest. We are committed to
developing positive relationships with our custoiners, suppliers and employees
Southwest Energy Solutions is dedicated to investing in employee development
and providing a safe work environment. Our goal is to be a premium service
contractor

Work Force for Hire
SES takes pride in providing a
highly trained supplemental
labor force

> Southwest Energy Solutions' Services & Solutions Include
Energy Savings and Power Protection Solutions, Resident and
Commercial/Industrial Electrical Contracting, Outdoor Street/Parking Lot
Installation/Maintenance, Meter Reading (Electric, Gas, Water), Electrical Line
Locating Services

Contact SES Today
Contact page will provide the
person to contact for your area
of interest

> Variety of Employment Opportunities
Over 250 employees, Skilled and unskilled job opportunities, Clerical /
Technicians / Field Utility Personnel / Meter Readers / Line Locators, Multiple
Arizona Locations, Competitive Earnings with Generous Benefits

3901 E. Iwington Road I Tucson, AZ 85714 • Office: 520-745-3333 | Fax: 520-917-2600

Copyright © 2007 Southwest Energy Solutions. All Rights Resewed
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Company Services Solutions Employment
SOUTHWEST ENERGY SOM111001S

Services Links

17-un
Electrical Contracting
> Industrial

SES Services
>'Prolect Snap%ts

Supplemental Labor

> Solar Installations
In partnership with Global Solar, SES installaled
commissioned and serviced complete turnkey
solar photovoltaic power stations. These include
grid-tied, off~grid and hybrid systems

Meter Reading
> Training Program
> On-Line Training
> Department
> History

The 4.6 megawatt grid-tied solar power station at
Springewille, Arizona, is one of the world's
largest, currently 34 arrays covering 44 acres
and was constructed by Global Solar and
Southwest Energy Solutions for the electric utility
Tucson Electric Power. it includes crystalline silicon, amorphous silicon, and
limited test volumes of thin-film cadmium-telluride PV modules, with plans to add
test volumes of thin-film copper-indium-gallium-diselenide PV modules

The 4.6 MW power station was installed in 125 kW nominal building blocks with
twelve (12) 150 kW inverters engineered to UL and IEEE standards. Each
inverter's 480V, three-phase nominal AC output is supplied to step-up
transformers for connection to a 34.5 kV grid distribution line

3901 E. Iwington Road I Tucson, AZ 85714 • Office: 520-745-3333 • Fax: 520-917-2600

Copyright © 2007 Southwest Energy Solutions. All Rights Resewed
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ENERGY EFFICIENCY

I 6F.cA~'3Home Programs

Business Programs

Tools .Md Resources

Tools and Resources

Rebate s ADMITTFD
Access W Account

Easy ways to savemoney and energy

98CJ3*85 TEP offers many different ways to help you save money and

reduce your energy usage The rebates listed below provide cash

savings on items and sewkes that save energy Take advantage or

these rebates today

Phantom Energy

Energy Saving Tm

Home Energy Calc ulatar

Energy Efficiency Plans

Home Programs

Efficient Home Program

Replace or upgrade your inefficient air conditioning system with up to $1,450 in

instant rebates. Learn more

Pool Pumps Program

Replace your home pool pump with an ENERGY STAR-certitieri pump and save

energy and money. Receive a shoo Instant abate from a STEp-qualmed pool

professional, Learn mere

Commercial Programs

Commercial Energy Solutions
The TEP Electric Commercial Energy Solutions (CES) program offers rebates to

commercial electric customers to reduce the cost of installing new energy-eflicient

equipment including lighting. refrigeration controls. and l-nAc. Learn More

Energy Saving Tina
Expbfe ways fv save moray

so qfailixi on power poles?

Learn Mcgee
Take a picture and send a

descfiutiun Io gra!Ed@lep com

Lead More

TEP e» biN
Recede. view and nay your
TOP bl 9t\i'\6
Learn More
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ENERGY EFFICIENCY Home Programs

Hung pzagr8ms

ENERGY STAR Lighting
Access My Account

Home Energy Calcutaiof

Ember Home Program
Light up your home in Tess

=q 2.9l"4i==r28

Trees 5

TEP's ENERGY STAR Lighting program offers a fast and easy way
to start saving energy and saving money by using energy-efficient
lim bulbs

Reffigeralof Recye E19

TEP Energy Smart Homes

Tuv\e~of-Use R axes
TEP pays manufacturers to provide discounts on light-emitting acme (LED) bulbs and compact fluorescent light

(CFL) bums that are passed along by local retailers at the time of purchase. No coupons are necessary and

discounted bulbs are available from multiple retailersEnergy-E830ier*t Pools

Business Programs

Tels and Resources

Energy Elnciency Plans

Discounted LEDs are available at local Home Depot, Costco. Sam's club and Walmart stores. Additional

retailers will be added soon

Bulbs can be purchased at discounts of up to 45 percent off regular retail prices and for as lime as about

SG

LED bulbs use up to 90 percent less energy and last up to 25 times danger than regular incandescent

bulbs

They also emit 90 percent less heat, so cooling a room lit with LEDs uses less energy

Over the course of its lifetime, an LED bulb MII save an average of $80 in energy costs

Discounted CFLs. which cost as little as $2 for a four-pack, are bindery available Click here to Find

parttcipatmg fetaners

CFL bulbs use up to 70 percent less energy than an incandescent bulb

They also last up to 10 times longer and emit up to 70 percent less heat

CFLs provide st worth of conventional lighting for just 25 cents. saving an average of about $30 in energy

costs offer their lifetime

Learn more about energy efficient light bulbs, upcoming outreachevents and safe disposal of CFLs by clicking

Stay Away Stay Aviv
98? away from downed

Tue: for You
Reduce your enefw consumaxion by
p\antixg shade trees

Community Solar
Go solar with no hsbalation of
mairtenanc e c oats
Learn Mc-re Learn Mote Learn W
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Home I Energy Efmiency I Home Programs /Trees (of You

ENERGY EFFICIENCY Home Programs

Hcvme Prcvgrams

Trees for You Access My Account

Home Energy Caicutator

Ein4ent HomeProgram
Plant a tree. Create shade. Conserve energy

ENERGY STAR Lighting

L B l? | C*§.2

Reffigerstor Rec yciing

TEP has re-launched its urban forestry shade trees program. The

new Trees for you program is designed to help you reduce your

energy consumption by planting shade trees. TEP customers can

purchase up to three trees per year through the program at a

reduced price

TEP Energy Smart Homes
You can now submit your Trees for You application in My Account

Tut1e~of~Use Rates

Overview FAGQ Available Trees Contact Us

Energy-Elrm gem Pew

Business programs

Tools and Resources

Energy ENclency Plans

TEP is partnering with CivanoNursery and other localnurseriesto help homeowners, schools, neighborhoods

andcommunitygroupsplantshade trees to save energy andcool and beautify our community

Trees for You highlights

orderup to three shade trees per year using My Account

Eachtree is just $5

choose from mutlipie types of trees year-round, plus seasonal varieties such as pistachio and

Pomegranatetrees

After submitting your order, you'll be notified through My Account when your trees are ready for pickup

Pick up your trees at a participating local nursery nursery staff members will load the trees into your

vehicle, provide planting instructions and answer your questions You can arrange for a nursery staff

member to plant your tree for an audnional charge

Email Psp_TreeManagment@tepcom anyt ime if you have questions about your shade trees

Get Plugged In
Sign up lot TEP*s monttvty PLUGGas

Discounted CFL!
Energy-dlicientbubs avasiabie RI boa!

Be a HEERG
Lend ahand to those h

-ulr.-l-rn»vu-nu-hn»n-

LearnMore Leam More Learn More



Home/Energy EfYiciency!Hcu$Pm9ran'll lEnefgy-Eflkient Pools

ENERGY EFFICIENCY Home Programs

H<;tm9 F*m;1r\m 9

Energy-Efficient Pools Access My Account

Home Energy C as ulator

Efnc Sm Home Program

ENERGY s tAR ughs-;

Rebates on va1iable~speed pool pumps

Trees for You

Receive a TEP Instant rebate of $200 on me purchase of an

ENERGY STAR® qualified variable-speed pool pump and en}oy a

refreshing dip in your energy expenses

Refrigerator Rec ye H19

TEP Energy Smart Homes

Time-of-Use Rates

Standard too! pumps operate at speeds that cannot be adjusted to

your doors needs They simply run at the same high speed all the

time wasting energy and money, Variable-speed pumps can be

programmed to operate at the right speed for the fight task, which

saves you energy

Energy Eff» derlcy Tips

Ways to save money

and save energy
Learn More

Business Programs

Tools Ami Resources

Energy Ehciency Plans

Overview Benefits Pool PrcfeasIonah FAO

Why buy a variable-speed pool pump

Use 70% lessenergy thansingle-speedpumps

Enjoy a cleaner pool with improved water clarity

Save an average of S300 ormore per year in energy costs

Quieter operationwhen comparedto a single-speed pool

Increased life of filtration and cleaning systems

How do I get the rebate?
Sumpty visit a STEp-qualmed pool professional and select an approved variable-speed pool pump Click the

FAQ :as and see 'Which variable-speed pool pumps qualify for me rebate?" for a full list of qualmed

pumps

Show the pool professional a copy of your T&P bin

TEP rebate will be an instant citscount at the time of sale

Tne DOO! professlanal wm work with you to lnstan and calibrate your new pump to maximize your energy

savings

Program guidelines and eligibility

Rebates are available to TEP reskteniiai customers only

New variable»speed pump must be purchased through a STEp-quaiifled pool professional and installed on

an tn-ground 900l Ar a single-famiiy residence in TEP's sewlce territory

The pump must be a qualifying new variable-speed unit Used pumps or replacement motors do not

qualify for rebates

*

One pump rebate per household (unless approved by a program field coordinator)

Au rebates are subject to the availéblllty or funds

pumps for water features. sllaes. standalone spas and booster pumps dO not qualify

Pool Pump Professional Award

Each month TEP win recognize the top pool pump professional

Each company was be evaluated on certain criteria

Click on the pool Qrofesssonats tab ro see this months winner

Community Sola
Go swf with nu irxstUintion of

say Army, s tay Alhfe
Stay sway ham xiowned

Truss for You
Reviuce your energy consumption by
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RENEWABLE ENERGY

H('fU€ Pmgrams
TEP Residential Solar Program
Go solar with a TEP rooftop system

t1lL.f'!ary Saint Program

Brgb: To: ser Cornwnny Saar

BOM! Ebcmc Pi*dlmolail: in\

Local homeowners can go solar wllh no installation or maintenance costs ville enloylng stable. long-term energy

prices through TEPs Residential Solar Program

Business Pivgrams

Ronovii and Reeoureee

TEP is partnering with local solar companies to install photovoltaic arrays at the homes of participating customers. TEP

will own Ana operate the systems using them to help provide partkipants nth electric serve #or a set monthly fee

that wm remain fixed for up to 25 years

The program is available ro approximalety sao customers TEP has accepter applications from about 400 customers

so far and plans to accept aaonlonal applications throughout 2016 until Me program is fully subscribed Adoltlonal

details and a link to the application form will be arstriomeu through the program's email list To sign up for the list enc re

EXHIBIT
Reaa on to learn more about me TEP Residential Solar program

Program BcndNs FAQ Regular Your lmueu Pfogfann Documents

QFQA-6
ADMITTEU

Pr ogr am Benefi ts

No up-from lnstallauon or big-term maintenance costs

partkmatmg customers electrkny costs we be flea for up to 25 years orrertng future savings

of TEP's tanoan electric rates Increase The mea rates remain subject to change by the ACC

Because the Nxeo fee can be adjusted to erect sugnrtkanl changes an energy use

panic upatlng customers we sol have an opportunity to reduce men be through energy

emciencv efforts

The program we be avadabte to TEP customers regardless of their FICO clean scores

TEP wit own operate Ana mal ram me PV systems rehevnng concerns about lekabnvry or

long-term ovmershsp costs

A stgnncanv pomona at TEPs faxed system costs was not be smneo to other customers as

happens with pnvalery teased or owner solar power svslems

TEP vo! Mfe private compares :o ms!al Ana manta me so stems suppomng Me local solar

commonly and promoting pow creawn

Because TEP wt own and operate me solar power svslems they potentially could be used to

conmbute to the renabiiiy and stabchlv Q! the local electric grid

TEPs ownership of Me W systems ml lou parlscnpanls lo avid leslncllve pwvusnons of slav

lease agreements when slung herr home The system Ana nxeri elecxuc rate could remain

wren me home pmvnding beliefs mis an attractive. marketable feature
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TEP

name /RerwnraNle E'*¢1 'mum Wwgvnnul aalnarr s o u Aroqrm

RENeWASLe ENERGY

Voluntary Solar Contribution Program
'l!~.I:erelL\: 5Mm ¢'1¢~<;rm1

l4el;> Mauna! la Hunwnny Uouses go men

Enrchr *1.1c1r 'I¢¢wmr¢. °:Au

E-che Sixth: Wrfxnmnlss: P

You can neap spread solar poorer throughout our commune by supporting TE¢"s voluntary Solar Conrnbuncn

Program Your comrlbutrons v.rn help fund the installation 0' solar power Ag stems at smg\e-famm. names bum o»

Arizona chapters or ~1a:>I'a: 'Cr Human

Baseness Programs

Revens Ana Resources

SO stems developed through Ines program wall help me agencys lov.-mc Ame cenis refute rtr€»l energy expenses Marie

corurlburlng lo our slate s growing green energy pomoloo So stews wm be developed in communes served he TEP

Ana snarer company umSoufce Energy Services winch comuburea a comrxrrea $25 too to support me program

The !ul\G as neo Up me nonprofit Arizona C o mmune ; Faun¢auon iEln e~s~oz4saos1 All conlrmuuons must  be made xo

me ACF FUND Ana ale l8x~0&GucuDlé

To conmbute xo me fund please c hex he-r€°

Go Pinged in 81 I nee no
59" up for 75P8 montnlg
emu nenlenef
Ll4Hf M38

0104080146 CoLI
et: vet! hubs nalabie la b< as

fetalers
Learn !.'

Lew a was 19 trap Lr:

Lealr tear



Home news Careers . Quuge him; . -'routes Cwsan Us

an-nuefluiwv si-anunnen-'mf nnauwa

Hw»¢R¢v~eaacle Er4v¢yI»1¢lvvpru;uvul!lqr4 Tuner Corn-may sale:

REN£W ABLE SNERGY

Bright Tucson Community
Solar

ness vs Auouu

FP Ffesrsernsl T-:in1 t=¢.:¢;ran

:A ems, '$.*r 5rc-g1 a1

Sole: Ekztnz 5%-1:4:1» t:~lx .p

Power you: name or husmss nm racially

genet aha solar nova:

As a TEN customer you can pufctrase solar pov.el to <ovel some

or ea of you: e4ectrlca\ needsSus ness PYOQr8fYIS

R e c o n s  An a  R n o u r c n Rcnowabie fnefgy hacker

Lim ahoui www omnut
nom sue: 5116 wma
Learn More

Qverwnr irAQI

Reserve Your Bright Tucson Solar Power Blocks

The Bngm Tucson community Solar Program offers an easy and affordable way to meet your elect needs

Wllh bcalty generated solar power M a TEP customer you now have the opponunny ro purchase solar power

an 'blocks' at 150 lulowatt hours (kwhl per month You can buy some or all al your power through me program

ofisethng she need for energy from conventional femme es

Enroll Today

Features and Benefits

No up-front expenses or equipment mamlenance costs

Renewable energy option for renters and muse :customers whose rooftops are shaded by :fees or nearby

bunnngs

pyoledlon offered against Yurure Qnefgy cost increases

Surcharge exemption for solar energy purchases on renewable energy fuel and purchased power

Minlrnizeo reliance on ross fuels

Clean green renewable energy for an affordable price

Each block purchased full ala $300 to your monthly eiecmc be However program blocks are exempt from We

surcharges applnea to other electric usage me Renewable Energy Siancarc Tars rnesn Ana me Pure nausea

Primer Ana Fuel Aaluslment Clause (PPFAC) so your acxuar impact wlll oh lower Boy sure barges ale aqustea

annually to react changing energy costs Ana other factors so the benes or avondmu them we increase over

ume n the surcharges rise



Han Nu- i Crum 2 QuugNnp iboutUs I Contacts

ommuenn

HomefRenewabbEnergyH1omoF'lo9ru11Hsoll»rElectric PhotovoUlc lP*."1

RENEWABLE ENERGY

wnw Program s

Solar Electric
Photovoltaic (PV) Systems

Access my Ancauu

TEP Rnidlnlil slur Finyln

ulnlaly Suer Fluqrrr

Brigg Tucson Cammwly Solar

v *.e:°=: ==~\=s**-°'=

solar photovonak panels convert energy from the sun into

eleclncity Arizona is an ideal location to énstal solar systems

because we receive a relately high amount or annual sunshine

Busmoa PYOQNUB

R8¢°1B and Resources Ovsvvnw FAQs Teclumcal Requwements Installer Resources

What are the benefits of solar power?

Produces no emissions Ami is replenished naturally

99 ofrsetxing fossi-fuele<1-power, n avoids me release Of 2 lbs or carbon dblldé (CO2) Ana 05 gallons Of

water EDI' each kilowatt-hour (own) produced

makes use al one of Arizona's greatest natural resources - sunshine

may fecuce monthly elecznc blas for participating customers

Are utility incentives available?

TEP does not offer Manda! incentives to customers who install solar electro PV systems at mer home or

business Thanks to falling PV pikes such incentives are no longer necessary to encourage wkiespread

aaoplion of solar power systems. This helps keep TEP's fates down. since previous incenlmes were funded

through customer-funded surcharges

Homeowners reno purchase a PV system may quality tor reaeral and state lax means ro reduce me cost of the

system Talk wpm a tax professional about current tax credits avanaule to you for a renewable energy system

you can also view feaera Ana state tax credits at ds:reusa.org

Is solar generation right for me?
The Oeclslon to install a photovoltaic system on your property should be made after you consider a variety at

factors. Local bulolng codes. avallahlllty of sunlight, maintenance requlremems and me cost of omer anematlve

energy options such as wma, should an enter into your Oeclsion to install solar generation. in most populated

areas or Arizona a solar generator is more cost efrectlve than other forms of renewable generation, such as

wind rhos Is especlalty true If your house has a south facing roof slope that is free or shade for the malory at

the day

How can I connect to TEP's grid?
The forms below must be completed, sognea Ana submmec to TEP before your system can be connected to our

local distribution system. SubmK completed forms via email to sunshare@:ep com al by mall to Tucson Eleotrk

power. Renewable Energy Department (Mail Sap HoEso2) 88 a Broadway. Tucson. AZ 85701

Ne: me*erng Gtsdairner Norlfscatton

The !ollowllg mm must be signed by the main TEP account noidef Ana submitted n POF format please

note TEP does not accept Electronic Signature (EX. Docusign)

TOP Attacnmens A & B

How do I get started?
Review me `FAos' and "Technical Requirements' tabs for mole Vlformatlon The 'ITIS°3!¥€f Qesources  ̀section
has information on how you can ma a licensed solar installer and how your installer can submit the appropriate

solar application m connect to TEP'sgrid

Gli Flllqql6 ll\
SV'wf°'TEF'\m°v~HW PLUGG*l

anseseo
Lend a handtnihacn in

Lear r.4ore

DBGSUNN4 CFL!
Energy-ukaw=tn~l=~ nnllumnma

Lew more Learn Iv
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EXHIBIT

ATTACHMENT A I fFCA$
ADMITTED

DISCLAIMER

POSSIBLE FUTURE RULES and/or RATE CHANGES
AFFECTING YOUR pHoTovoLTAic (PV) SYSTEM

The following is a supplement to the Grid-Tied Residential Solar Electric PV Application you signed with
Tucson Electric Power Company (TEP)

Your PV system is subject to the current rates, rules and regulations established by the Arizona
Corporation Commission (Commission). The Commission may alter its rules and regulations and/or
change rates in the future. If this occurs, your PV system is subject to those changes and you will be
responsible for paying any future increases to electricity rates, charges or service fees from TEP

TEP's electricity rates, charges and service fees are determined by the Commission and are subject
to change based upon the decision of the Commission. These future adjustments may positively or
negatively impact any potential savings or the value of your PV system

Any future electricity rate projections which may be presented to you are not produced, analyzed or
approved by TEP or the Commission. They are based on projections formulated by external third
parties not affiliated with TEP or the Commission

Initials

In its pending rate case that was filed on November 5. 2015, TEP has asked the Commission
for approval to change the retail customer credit for excess energy placed on the grid and
to eliminate the monthly energy carryover (banked credits). These changes, if approved by
the Commission. may affect your bill. Other parties participating in the rate case may
recommend different proposals that may affect your bill in other ways. The Commission is
not bound by any party's proposal and may accept, relect, or modify any proposed rate
charge or term of service

Initials

By signing below, you acknowledge that you have read and understand the above disclaimer. Please return
to TEP

Main Customer's Printed Name Main Customer's Signature

Installation Address

Rev. 12312015

2.

3.

1.



ATTACHMENT B

System Qualifications,
Requirements

Electric Service Requirements and Interconnection

The installed PV system must at all times meet the system qualification requirements for residential
and grid-connected PV systems as set forth in the current "Electric Serv ice Requirements
Distributed Generation Interconnection Requirements" (DGIRs), and TEP's "Rules and

Regulations", as amended from time to time, the terms of which are fully incorporated herein by
reference (PV systems are defined as "Generating Facility" in the DGIRs). Complete copies of the
Electric Serv ice Requirements" and "Distributed Generation Interconnection Requirements

conformed to Docket E-00000A-99-0431 located
at Mtps:llwvvw.tepcgrplcustomerlconstruction/esrj under the "Customer Care Construction
Services" tab. TEP's Rules and Regulations" dated July 1, 2013 are located
at https://www.tep.comlcustomer/rates/ under the "Rules and Regulations" tab. Customer
acknowledges that it has adequate notice of and access to these online documents, has read the
documentation, and waives any objection thereto. Hard copies will be provided upon request

Main TEP Customer's Printed Name Main TEP Customer's Signature

Installation Address

Installer
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Tucson Electric Power

CONSUMER ACKNOWLEDGEMENT

Financing, Sale or Lease Agreements for Distributed Energy Generation Systems

Adherence to A.R.S. §44-1763

Consumers buying, financing or leasing a solar distributed energy generation system ("System")
must receive certain disclosures from the manufacturer and solar installers regarding warranties
payment obligations, performance data and major System components as set forth in A.R.S. §
44-1763

As part of the installer's interconnection application process for the purchase or lease of a System
consumers must acknowledge below that they have had the opportunity to review their contract
documentation to ensure that it contains all the required information set forth on the attached
Table 1, A.R.S. §44-1763 Contract Requirements

TEP wi l l  reject interconnection appl ications which do not include a signed copy of  this
acknowledgement

Rev. 2/10/16



• No blank spaces affecting the timing, value or obligations of the agreement at the time of
installation.

• At least ten-point type
• The right to rescind the contract for a period of not less than three (3) business days after the

contract is signed by the buyer or lessee and before the distributed energy generation system is
installed.

• A description of the make and model of the System's major components, or a guarantee of the
energy production that the System will provide over the life of the Contract.

• For purchases, a breakdown of the following (if applicable):
o Total purchase price or cost of the lifetime of the Contract
o Any interest, installation fee, doc prep fees, service fees or other costs to be paid

• For financed or leased Systems, a breakdown of the following (if applicable):
o Total number of payments
o Payment frequency
o The amount of each payment
o Payment due date

• The current and applicable tax incentives, rebates or other state or federal incentives, and any
conditions or requirements needed to obtain these incentives.

• The current tax obligations, including the assessed value and property tax assessments, as
applicable and calculated in the year the contract was signed, transaction privilege taxes, and any
obligations for transfer tax credits or tax incentives.

• How warranty or maintenance information obligations may be sold to or transferred to a 3"-party.
• A written warranty 'statement that includes responsibilities assumed or disclaimed and

performance data of the System and components.
• Any restrictions on the ability to modify or transfer ownership of the System, including whether

any modification or transfer is subject to review or approval by a third party, and such third party's
full contact information

• Any third-party review requirements in the event of a modification or transfer of ownership of
the real property to which the System is or will be affixed, including such third-party's full contact
information

• A summary of the total financing, operating, maintenance and construction costs of the System
costs of System.

• The contact information of the entity that may assume the obligation of maintenance, or
warranty, should it be transferred.

• If the agreement contains an estimate of the buyer's or lessee's future utility charges based on
projected utility rates after the installation, it must also provide an estimate of utility charges
during the same period with at least a plus or minus 5% range from current utility costs.

• A statement that utility rates, structures, and projected savings are subject to change. Also, that
any tax incentives may change or be terminated by executive, legislative or regulatory action.

TABLE 1

A.R.S. §44-1763 CONTRACT REQUIREMENTS

Financing, Sale or Lease Agreements for Distributed Energy Generation Systems

An agreement governing the financing, sale or lease of a distributed energy generation System to any
person or a political subdivision of this state must include

Rev. 2/10/16
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2. Utility Engagement in DER

Staff Proposal

Staff recognizes the potential for market power represented by the utility

function as DSP. The Staff Proposal recommends that activities of regulated utilities

should be limited to sponsorship and management of energy efficiency programs

generation or storage of electricity on utility distribution property, and other proposals for

engagement specified in utility DSIPs. Staff asserts that such proposals should be

required to address a substantial system need, demonstrate a net benefit resulting from

utility engagement considering a range of variables including market power concerns

and, if the proposal involves utility ownership, it must include a competitive solicitation

for construction and operation -- absent compelling circumstances.

Staff also makes specific recommendations regarding unregulated utility

affiliates' participation in the utility's service territory including that code of conduct

rules governing interaction with the regulated utility must be observed. Staff also

recommends the creation of an ombudsman for DER providers and for the Department to

monitor interconnection complaints. If an affiliated entity bids into utility DER

procurements, the Commission should require an independent entity to select winning

bids. Staff proposes that a cap be placed on total market share held by the affiliate within

the service territory and a cap on market share by the affiliate within distribution circuits

(or the smallest planning level), and recommends that the Commission assess

interconnection policies, dispatch rules and distribution system data access rules

In the Staff Straw Proposal, parties were encouraged to propose alternative

mechanisms for achieving separation and allaying market power concerns. Staff advised

that their proposed market power mitigation approach should be reviewed, as the

transition into DSP markets becomes more f'Lllly developed. Further, Staff states that

utility financial incentives should be structured, in Track Two of this proceeding, to

reward utilities for the efficient development of DER on their systems in a manner that

either makes them indifferent to ownership, or favors ownership by third parties

_62_
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Party Comments

Most comments suggest a need for appropriate measures to combat market

power. Many commenters support Staff' s approach to utility ownership as realistic,

agreeing that under the proper circumstances utility engagement in DER support is in the

public interest and may be necessary in order for the market to develop within a

reasonable timeframe. ChargePoint, Inc. (ChargePoint) suggests that utility participation

be directed toward areas within the utilities' core competencies and where a clearly

identified need can be met with utility involvement. The Association for Energy

Affordability (AEA) generally agrees with Staff" s proposal and believes that utilities

should have open and transparent advance planning processes that will enable markets to

act in response to identified needs. AEEI states that utility involvement in DER could

assist with programs addressing underserved markets and such involvement should be

targeted specifically at the barriers impeding development of robust markets in these

segments. AEEI also suggests that utility ownership of DG, particularly DG

demonstration projects, should be part of a broader research and development effort

directed at innovative solutions for increasing the penetration of DG resources while

maintaining reliability and power quality.

Bloom Energy (Bloom Energy) recommends development of a distributed

generation service tariff for utility owned generation service that requires third-party

access to opt-in customers. Such a tariff-based DG service should be available for any

customer that requests a resilient on-site power supply. Because customers taking such

service would pay the entire cost associated with it, other ratepayers would not subsidize

the offer.

Other commenters oppose utility ownership of DER. IPPNY opposes

utility ownership of DER claiming that Staff' s proposed mitigation measures will fail to

curb utility vertical market power and will have a chilling effect on private investment in

New York. IPPNY charges that Staff' s assertion that utility ownership may be necessary

for rapid deployment of DER is unsupported and that private investors, if provided an

open and fair field to play on, are capable of rapid deployment. IPPNY argues that the

_63_
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Commission's Vertical Market Power policy establishes a presumption that utility

ownership of generation has anti-competitive consequences, and that the Commission

should apply that policy in this context. Multiple Interveners agree that utility ownership

of DER risks crowding out private investment and that private investment will increase

significantly if the Commission addresses existing barriers to DER rather than directing

utilities to deploy DER under specific circumstances. Multiple Interveners also oppose

unregulated affiliate engagement in DER, arguing that market power concerns related to

utility ownership of DER would remain or even be exacerbated by unregulated ownership

within the utility's service territory. Citizens for Local Power suggest that utilities will

inevitably exploit their monopoly advantages to limit competition - with or without

mitigation measures. Infinite Energy argues that any short-tenn advantages will create a

long-term weakness in the market by giving control of the emerging market to a select

group of ratepayer-supported market participants with the ability to compete against

private capital

Technology Savings LLC, as well as other commenters, have concerns that

utility ownership may result in stifling competition and innovation but recognizes the

complexities of the situation and suggests that Staff"s approach may be practical and

reasonable. Hudson River Sloop Clearwater also highlights the complexity of the

situation by pointing to the paradoxical tension between the urgency to maximize the

implementation of distributed resources versus market equity and consumer protections

They suggest, if the utility is DSP, limiting utility involvement in DG to providing

financing and/or sewing as an owner of last resort

The Joint Utilities believe that their existing assets, particularly their

relationship with their customers, will help to catalyze DER markets. The utilities favor a

balanced and pragmatic approach to ownership and suggest that customers should be able

to choose their DER provider and should be given the option of meeting all of their

energy related needs through their utility bill. The utilities recommend expanding utility

DER participation to the customer side of the meter, stating that the utilities can partner

with third-parties to provide DER to customers providing a pathway to a competitive
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marketplace. This approach will yield the double benefits of price-limiting effects of

robust markets and the convenience of managing their energy services in one place.

The Joint Utilities believe that market power concerns can be addressed

through regulatory measures including regulated cost of service recovery mechanisms for

utility owned DER (designed to limit incentive to dispatch its own assets) and leveraging

existing organization structures to properly isolate DER market functions from DER

ownership functions. The Joint Utilities also agree with Staff that third party ownership

itself does not eliminate market power issues. They emphasize that DER ownership by

regulated utilities inherently provides for more control based on the Commission's

jurisdiction over the utility.

The Joint Utilities further argue that unregulated affiliates should be

allowed to conduct business within the utility's territory. However, they recognize that

transparency is vital to public confidence and the ultimate success of the market and the

utilities' role as DSP and support Staff"s proposal for an independent evaluator and

encourage the development of specific rules regarding an independent review process.

The utilities believe a code of conduct governing DSP interactions in conjunction with

established cost allocation and affiliate transaction rules should allay any concerns

regarding self-dealing or other exercise of market power.

More generally, the Joint Utilities argue against the presumption that

ownership of generation by an affiliate of a utility would unacceptably exacerbate vertical

market power (VMP Policy Statement). They argue that the Commission's VMP Policy

Statement was intended to apply to major generation resources during an earlier era when

large utility-owned central generation facilities met the majority of the State's electricity

requirements. The Joint Utilities argue that market power issues related to increasing

utilization of DERs and development of a competitive retail market for DERs require

their own set of rules and regulations.

_65_
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Discussion

DER ownership is one of the most contentious issues in the REV

proceeding. At the outset we agree with Staff' s analytic framework, that because the

objective of REV is to create a marketplace for DER based upon consumer information

and choice, the issue of ownership structure must be considered in the context of what

can best accelerate market creation consistent with the public interest. However, while

we agree with the construct, we do not fully agree with Staff' s resolution, for the reasons

set forth below.

As a threshold matter, our concern here is limited to distributed generation,

storage used for economic purposes, and customer-side demand management.78 Also, as

a preliminary matter, we agree with Staff that the Vertical Market Power Policy is not

applicable in this context.

Vertical market power concerns in the wholesale market arose because (1)

there is monopoly ownership and maintenance of, and investment in, transmission assets,

(2) at the bulk level there are large generation assets whose value depends significantly

on those transmission assets, and, most importantly (3) the market restructuring in the

1990s involved a conversion from cost-based compensation to a bid-based market for

these bulk generators. This resulted in significant incentives for monopoly transmission

owners to exercise vertical market power, whether through action or inaction. The

current situation is distinguished in several ways. First and foremost, for the reasons set

forth below, utility ownership of DER will be the exception rather than the rule. In the

limited situation that utilities will be allowed to own DER as a regulated asset, they will

be restricted to recovery of their actual costs. Additionally, under the market construct

we are envisioning, utilities will be paying for DER to support local reliability under pre-

set tariffs approved by this Commission. At the outset, the market will not deploy bid-

78 Ratepayer-funded utility energy efficiency programs do not invoke market power
concerns at this time, as they are authorized by the Commission and costs are
recovered as expenses. We place no restrictions on them in this discussion.
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based auctions. Until the markets are more established and there is sufficient asset

development, the use of tariffs based on system value rather than a bid-based format will

prevent both the utility and third parties from exercising market power and provide

protection to consumers against market power abuses. Moreover, in order to ensure

transparency, we are directing Staff and the market design committee to develop

guidelines for transaction and price disclosure to ensure that there is no information

asymmetry in the market. For all of these reasons, the vertical market power concerns

from the time of wholesale market restructuring are not present here. If, however, as the

market matures and changes, the Commission is open to revisiting these issues and

imposing appropriate changes to the ownership rules.

Although the Vertical Market Power Policy Statement is not applicable

here, we do not generally favor utility ownership of DER assets. We are persuaded that

unrestricted utility participation in DER markets presents a risk of undermining markets

more than a potential for accelerating market growth. The ability of utilities to increase

the State's DER asset base is not definitive here. The strong level of interest in REV

markets expressed by independent providers demonstrates that we are not dependent on

utility investment to build asset base. When that factor is given less weight, the

balancing becomes relatively simple. A basic tenet underlying REV is to use competitive

markets and risk based capital as opposed to ratepayer funding as the source of asset

development. On an ex ante basis, utility ownership of DER conflicts with this objective

and for that reason alone is problematic. Our concerns are compounded by the

observation made by Staff and others that, because of their incumbent advantages, even

the potential for utility ownership risks discouraging potential investment from

competitive providers. Markets will thrive best where there is both the perception and

the reality of a level playing field, and that is best accomplished by restricting the ability

of utilities to participate. Finally, REV provides utilities the opportunity to be both the

"wires" company and the platform that enables a market for DER resources. The

planning, investments, products and services required to develop this new capability will

present a challenge both to the industry and the utilities. As a practical matter, we are

_67-
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concerned that development, investment and maintenance of DER resources will prove a

distraction from what should be the main focus and value proposition for utilities.

Having established this basic presumption, we next turn to whether there

are limited circumstances where utility ownership of DER will benefit consumers. As a

general rule, utility ownership of DER will not be allowed unless markets have had an

opportunity to provide a service and have failed to do so in a cost-effective manner.

This rule is generally applicable to REV markets and DER investments.

There will be circumstances where the utility identifies a resource need for new

transmission or a distribution plant that could be met by greater penetration of DER. To

the extent that competitive procurement does not support cost effective third party

investments to meet the need, the utility can present to the Commission an alternative that

will support some level of utility investment. In these circumstances, the costs and

benefits of both the traditional system addition and the DER alternative can be estimated

and compared. Since procurement costs made in these particular circumstances will be

paid for on a regulated basis by consumers, the utility and its customers have a legitimate

interest in ensuring that the installed base provides consumer benefit. Because we

anticipate that such situations will be rare, case by case decision-making by the

Commission will not be burdensome.

We note, however, that this scenario presumes a procurement methodology,

including contractual provisions that provides market participants a fair opportunity, that

is consistent throughout the State, and that facilitates dispute resolution. Staff, in

consultation with both the market design group and the contract group will develop

guidelines and standard contractual terns. Bloom Energy recommends that we develop a

standard tariff for DER investment. Without prejudging the ultimate merits, this

construct warrants further investigation, and Staff is directed to add it to the ongoing

discussions on tariff development.

We will establish three exceptions to the general rule. First, Staff proposed

an exemption for energy storage and generation located on utility property. Storage

technologies integrated into grid architecture can be used for reliability and to enable the

_68_
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optimal deployment of other distributed resources, and we agree with Staff that this

application of storage technology should be pennitted without the need for a market

power analysis. REV will support a greater understanding of how storage strategically

used on the grid can support greater penetration of intermittent renewable resources

without compromise to system reliability. It will be advantageous for utilities to gain this

experience and, as part of their DSIP plans and rate plans, utilities should develop

information on optimal locations and levels of storage either on the system or behind the

customer's meter. Staff' s proposed exemption, as presented in the Straw Proposal, is too

broad because it contemplates location on any utility property. Utility investment should

not be exempt merely because it occurs on utility-owned property, rather, it will be

exempt if it is directly integrated into distribution service. For those resources that are on

the utility's system and will be used to support and enhance reliable system operations,

utility ownership and operation is reasonable. With respect to resources at the customer

location, utility ownership should not be necessary. Rather, it is our expectation that this

market will develop through tariffs that identify the fair and full value of reliable and fast

responding storage. Staff's proposal would encompass generation as well as storage.

This is also too broad, and generation will be covered by the general rule.

The second exception will be where there does not appear to be a

developing market for DER and the public interest warrants utility investment that will

support such development. One segment that warrants this allowance is low or moderate

income customers that can use DER to moderate their energy bills and take advantage of

the REV market. Customer advocates have expressed concern that low and middle

income customers will not be able to participate in REV benefits, for a variety of reasons

including location, premises constraints, and access to capital. This potential is

particularly acute in the case of rental customers that cannot control improvements to

premises. Where system benefits and/or substantial customer benefits can be achieved

with DER projects, in areas that are not being served by markets, utilities will be able to

propose programs to achieve them. With that objective in mind, we will instruct the

Commission's Consumer Advocate staff to work with low income advocates, utilities and
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other interested stakeholders to develop these programs for introduction by utilities as

part of ongoing REV development. Program details will be filed within DSIPs.

The third exception is in the context of demonstration projects. As

described, infra, we recognize that demonstration partnerships with utilities and third

parties can accelerate market understanding and the development of sustainable business

models. In limited circumstances, utility investment and ownership of assets to support

such demonstrations is warranted.

To summarize, utility ownership" of DER will only be allowed under the

following circumstances:

1) procurement of DER has been solicited to meet a system need, and a
utility has demonstrated that competitive alternatives proposed by non-
utility parties are clearly inadequate or more costly than a traditional
utility infrastructure alternative,

2) a project consists of energy storage integrated into distribution system
architecture,

3) a project will enable low or moderate income residential customers to
benefit from DER where markets are not likely to satisfy the need, or

4) a project is being sponsored for demonstration purposes.

Using information provided in utility implementation plans and compliance

filings, as well as from DER providers, Staff will report to the Commission annually

regarding DER penetration rates and trends. We intend to be responsive to market

developments and will take corrective actions as necessary to promote our objectives.

DER owned by a utility affiliate presents a different set of issues. Affiliate

ownership outside of a utility service territory is not a concern, but participation by utility

affiliates within the service territory does present the risk of discriminatory treatment by

the utility.

Affiliate participation will not have the discouraging effect on market entry

that direct utility ownership might have, and consequently affiliate ownership may be

79 For these purposes, "ownership" is broadly construed to include owning, leasing,
contracting, or other forms of direct sponsorship.

-70_

H l



4

CASE 14-M-0101

allowed under a less stringent set of conditions than direct ownership. An additional and

important concern is that many customers have preexisting relationships with utility

affiliates operating as ESC Os. To prohibit these affiliates from offering DER services

would limit the choices available to customers and might have the effect of dampening

customer engagement in DER markets .

We will, however, require protections to ensure that affiliates' participation

in DSP markets do not represent market power abuses. Staff" s proposed restrictions were

generally well received in party comments, and they provide an effective starting point.

The type of protection needed is directly related to the type of procurement being

conducted.

For RFI/RFP procurements, Staff proposed that a third party must

determine results where a utility affiliate participates. Considering that utilities have the

best insight into the particular needs of their system and how various measures can best

be integrated, we will not remove decision-making from the utilities but rather will

require independent monitoring of those types of procurement. In our consideration of

Con Edison's Brooklyn Queens Demand Management initiative,80 we required that the

utility hire an independent expert reporting to Staff to ensure an unbiased selection

process. We adopt that requirement in this proceeding as well.

Procurements based on open tariffs do not present significant market power

concerns, except for the possible misuse of inside information. To address that risk,

codes of conduct will be required. Auction-based procurements, of the type

contemplated in mature REV markets, present a higher degree of market power concern.

We will consider not only codes of conduct but also, potentially, caps on market share.

Market share caps might be appropriate for any type of service provider including, but

not limited to, utility affiliates. Detailed comments on this issue were scarce, and we

80 Case l4-E-0302, Petition of Consolidated Edison Company of New York, Inc. for
Approval of Brooklyn/Queens Demand Management Program, Order Establishing
Brooklyn/Queens Demand Management Program, issued December 12, 2014.
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would prefer to hear more from parties before deciding issues related to codes of conduct.

We direct Staff to initiate, by April 1, 2015, a process to address and refine utility and

affiliate codes of conduct. With respect to potential market share caps, we will monitor

developments to determine whether they need to be considered.

3. Utility Energy Efficiency Programs

Staff Position

The Straw Proposal recognizes that increased penetration of energy

efficiency measures must play an important role in achieving the State's carbon reduction

goals, and that, at least during the transition to REV markets, investment in such

programs will need to come both from ratepayers and private investors. Staff

recommends that, in the absence of a mature market to offer competitive options, the

utilities continue to provide energy efficiency measures, but under a new framework

designed to provide the utilities with more flexibility to achieve their targets in innovative

and cost-effective ways. Staffs role will involve less direct supervision and

authorization, and more emphasis on the regulator's traditional role of reporting and

oversight. Staff envisions that utilities will have more flexibility, as well as

responsibility, in designing and managing their portfolios. Each utility would create and

maintain tools to assess and monitor the effectiveness of their programs, including a

benefit cost analysis (BCA), program cycle, and evaluation plan, and a technical resource

manual. It is anticipated that eventually, through utility performance measures, targets

could be replaced by an alternative measure.

Recognizing that the transition to the regulatory and market refonns

envisioned by REV will take place over time, while the current clean energy programs

will expire at the end of this year, Staff recommends that the utilities be directed to

submit energy efficiency transition implementation plans (ETIPs) by March 3 l , 2015.

The ETIPs would include those energy efficiency programs that each utility intends to

implement in 2016, with the understanding that such programs would be continued or

supplanted by alternative or expanded approaches presented in each utility's DSIP.
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Utilities would be expected to have a portfolio of energy efficiency programs that

maintains, as a minimum, their current assigned annual energy savings goal under the

Energy Efficiency Portfolio Standard. Longer-tenn goals should exceed existing targets

as utilities consider innovative means of utilizing energy efficiency, such as whole-

building fuel-neutral approaches, load and building management controls and demand

response measures. Instead of funding the proposed programs through a surcharge, they

will be recovered through rates as an operating expense. Staff also proposes additional

reporting requirements to ensure that the utilities' planning assumptions and program

activities are transparent to Staff and stakeholders.

Party Comments

Environmental advocates, in general, support Staffs proposal but seek more

clarity. Most question whether utilities will also assume NYSERDA programs and insist

that, if so, NYSERDA targets, as well as the utility targets, should be included in the

required minimum targets. AEEI, AEA and ACENY/NECEC also argue that funding for

existing programs should be continued until there is evidence demonstrating that the new

framework for programs will succeed, suggesting a minimum ten-year funding period at

current levels. Some parties add that the ETIP timeline be adhered to and that utilities

should be permitted to recover costs in advance of a full rate case for ETIP investments to

incept utility investments in energy efficiency. The Clean Energy Advocates, among

others, suggest specific, higher, annual incremental savings targets to comport with the

state's current energy efficiency goal (15% by 2015), express skepticism over whether the

market will ever effectively drive cost-effective energy savings without ratepayer-funded

incentives and rebates, and urge the Commission to direct coordination among the

utilities in delivering efficiency programs.

CPA states that successful NYSERDA programs should not be re-assigned

to the utilities and that the ETIPs should not require the cancellation or abrogation of any

current NYSERDA contract. New York Oil Heating Association, Inc. with the Oil Heat

Institute of Long Island, Inc. (NYOHA/OHILI) also oppose moving energy efficiency

-73_
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Tucson Electric Power

Financial and Capital Structure Assumptions

Table 47 below details the financial and capital structure assumptions used for the 2014 IP. The weighted
average cost of capital is based on assumptions from TEP's approved rate order in ]ume 2013

Table 47 - Financial and C; tal SlE@ui>.are Assumptions

Common Equity

5.18%

10.00%

Common Equity

56.50%

43.50%

Weighted Average Cost of Capital (WACC ) 7.26%

Inflation Rate 2.50%

Page - 303
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Section 1: Introduction

Q, Who are you?

I am Charles J. Cicchetti, Ph.D. I am co-Founder of Pacific Economics Group, Inc.

(PEG), 1341 Hillcrest Avenue, Pasadena, California, 91106. I am an economist with 46

years of experience in matters related to electricity, energy, and environmental matters. I

have studied and provided expert testimony before regulatory commissions and courts on

matters related to determining the marginal cost, pricing, regulation, financing, valuation,

and more, for electricity.

The Energy Freedom Coalition of America (EFCA) has retained me to provide

evidence that responds to Tucson Electric Power Company's (TEP) proposal contained in

its 2016 Renewable Energy Standard and Tariff (REST) Application to expand TEP's

Utility-Owned Residential Solar Program and to initiate its proposed Utility-Owned

Residential Community Solar Program (the Community Solar Program). In my

testimony, I first discuss the public policy of distributed generation (DG) solar, and

TEP's proposals. Second, I review related TEP tariff changes. Third, I explain how

TEP's proposed product offerings and tariff revisions would be anticompetitive, contrary

to accepted regulatory principles, inconsistent with the public interest, would adversely

affect DG solar in Arizona, and should be rejected. I then suggest a potentially less

anticompetitive mechanism that would allow TEP potentially to participate as a provider

of DG solar.
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Q. Are you familiar with electric utility regulation?

Yes. I was the principal economist for the Environmental Defense Fund (EDF) in the

very important Madison Gas and Electric rate design proceeding before the Public

Service Commission of Wisconsin (PSCW), as well as complementary proceedings in

Michigan, California, and New York in the early 1970s. I also sewed as the Chair of the

PSCW stating in 1977, and served as a Commissioner until 1980. During this time, the

Commission addressed time-of-use (TOU) pricing, marginal cost pricing, and held the

A.

A.

1



first statewide long-range planning proceeding. I was a member of the Executive

Committee of the National Association of Regulatory Utility Commissioners (NARUC)

and was Chair of NARUC's Committee on Implementing the National Energy Act of

1978 that included the Public Utility Regulatory Policies Act (PURPA).

6

7

Q~ Please describe your academic background.

I earned a B.A. in economics in 1965 from The Colorado College after attending the U.S.

Air Force Academy for nearly three years. I earned a Ph.D. in economics in1969 from

Rutgers University. After earning my Ph.D., I spent three years engaged in post-doctoral

research at Resources for the Future (RFP) in Washington, D.C.

In 1972, I joined the faculty at the University of Wisconsin-Madison, ultimately

earning a tenured full professorship in both Economics and Environmental Studies. In

1987, I became the Deputy Director of the Energy and Environmental Policy Center at

the John F. Kennedy School of Government at Harvard University, where I co-directed

the Harvard Utility Forum in the late 1980s. Between 1998 and 2006, I held the Miller

Chair in Government, Business and the Economy at the University of Southern California

(USC). I ended my teaching activities in 2010, except for a series of on-line lectures and

class discussions in the Electrical Engineering Department at USC.

20

21

Q- Can you summarize your consulting activities and various business activities?

I sometimes describe the majority of my work as providing economic, finance, and

statistical work to "pipes and wires" companies and their customers. These include

companies within the electricity, natural gas, telecommunications, cable, oil, and other

related industries. I have written several books based on my work on topics such as

utility rate design, marginal cost analysis, quantitative environmental studies, financial

matters, energy conservation, and renewable energy. Shave written or co-authored seven

books on electricity tariffs, cost analyses, policy, regulation and competition. My most

recent book was entitledGoing Green and Getting Regulation Right. Ex.-EFCA-

2
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A.
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Cicchetti-l lists my activities, publications, and testimonies before regulatory bodies and

courts.

Q. What is the purpose of your evidence in this proceeding?

The primary purpose of my testimony is to demonstrate that TEP's proposed expansion

of its TEP-Owned Residential Solar (TORS) pilot program and its proposed new TEP-

Owned Residential Community Solar Program-and their flat-rate multi-year tariffs-are

central components of TEP's effort to monopolize DG solar. When viewed from the

traditional regulatory perspective of whether or not a proposal is in the interests of a

utility's ratepayers, TEP's proposal fails on all accounts. In fact, each element of its

proposal will make ratepayers worse off and, contrary to its claimed goals, its proposal

will not promote the efficient use of electricity. Consequently, the Commission must

reject both TEP's proposed expansion of its TORS program and its new Community

Solar Program. I would also observe that TEP's proposed revisions of net energy

metering (NEM) and other tariffs would further advance TEP's anticompetitive efforts

and drive competitors and customer choice from the market.
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Q. How is your testimony organized?

In Section 2, I summarize my conclusions and recommendations. In Section 3, I briefly

review TEP's current TORS pilot program and TEP's proposal to expand it, as well as its

proposal to initiate a TEP-Owned Residential Community Solar Program. In Section 4, I

demonstrate how each element of TEP's proposals to build, own and operate rooftop and

community solar facilities, coupled with other tariff revisions, would undercut ratepayers

by reducing benefits and eliminating third-party-provided choices, and discourage

improvement in energy efficiency. TEP's sole and obvious rationale is to extend TEP's

regulated monopoly into the competitive, and functioning, marketplace for residential DG

solar. In Section 5, I explain how, if it is in the public interest for TEP to enter the

residential DG solar industry, it could do so via a separate affiliate in a way that would

3

A.

A.
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1
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not virtually eliminate all competition. In Section 6, I summarize my conclusions and

recommendations.

4

5

Q. Are you sponsoring any exhibits?

Yes. I am sponsoring Ex.-EFCA-Cicchetti-1, myCurriculum Vitae.
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Section 2: Summary of Findings and Recommendations

Q. Would you summarize your conclusions for the Commission?

Yes. TEP proposes to "build, own and operate" (BOO) residential DG solar as a

comprehensively regulated utility service that would directly compete with third-party

providers. TEP seeks to use utility funds, place the investment and costs of those

programs in its rate base, and earn a regulated return on its investment. TEP proposes to

eschew essentially all operating, business, finance and economic risks. This proposal

would create a non-level playing field that will likely eviscerate a competitive

marketplace and replace it with a monopoly. TEP's proposal makes no sense from the

perspective of its ratepayers or the public interest. Against that backdrop, it is clear that

the real reason TEP is making these proposals is its apparent objective to monopolize DG

solar

TEP's proposed expansion of utility ownership of new rooftop and community

solar in Arizona would enable it to use regulation to gain an unfair advantage that almost

certainly will result in the elimination of the functioning and competitive DG solar

marketplace. TEP avoids risk and would be indifferent to the extent of penetration of

additional rooftop solar, which it would own and recover in regulated tariffs and rate

base. Rather, TEP is seeking to enlist the Commission in protecting it from competition

Other proposed Tariff revisions would work to improve significantly the hand TEP would

deal itself. This would drive competitors from the market, and eviscerate customer

choice, thereby enabling TEP to maintain its monopoly. Offering a fixed annual payment

for electricity, or a flat rate over time for electricity, to customers who accept TEP's DG

equipment on their premises or community likely will eliminate third-party solar and

result in TEP monopolizing the provision of DG solar in its service area

TEP's proposal is about monopolizing a market with the use of ratepayer

financing and accepting very little, if any, risk. This is not in the best interest of its

ratepayers or the public, which is apparent from the following. The TEP BOO approach

using assets that TEP seeks to place in its rate base, would impose additional costs on
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ratepayers since each dollar of rate base DG investment creates about a three-dollar

revenue requirement for TEP ratepayers, on a cumulative undiscounted basis. Customers

that select third-party rooftop solar directly pay for the DG that they install. As result,

TEP's claim that its proposal would have only a De minims impact on both its "fair

value" and revenues is incorrect. Similarly, TEP's claim that, the impact of the program

on non-participating TEP customers should be of no concern to the Commission also

cannot withstand scrutiny.l In fact, TEP's proposal would impose a far greater cost shift

on non-participating TEP customers than the purported cost shift associated with third-

party solar.

Moreover, the flat-rate structure contained in TEP's existing R-l0 rooftop Rider

and proposed R-l7 Residential Community Solar Rider is plainly designed to eviscerate

competition in DG solar. In fact, it makes no sense otherwise. For starters, it contains no

incentives for customers to improve their households' energy efficiency. To the contrary,

the "free" 15% aspect of the proposal that allows consumers to increase their energy

consumption by up to l5% without incurring a price increase would discourage energy

efficiency and could, all else equal, result in greater energy consumption that could

burden TEP's network.

Importantly, TEP's flat-rate Riders starkly contrast with TEP's recent rate case

filing in Docket No. E-019335A-15-0322, where TEP has proposed to penalize new

rooftop solar customers by replacing its existing two-part tariff with a three-part tariff,

which adds demand charges for rooftop solar customers and seeks to modify NEM. The

contrast between TEP's fixed flat-rate structure-subsidized by the rate base-and the

uncertain future of NEM, standing alone, threatens the viability of a competitive

marketplace in DG solar. In my opinion, the sole rationale for this energy-inefficient

cross-subsidy from the rate base all customers pay for the recovery "of" and "on" those

assets placed in rate base is TEP's desire to eliminate competition in DG solar and

guarantee revenues with lower risks.

1 Direct Testimony of Craig A. Jones, page 6, lines 2-17.
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TEP's real objectives are also evident in its attempt to gain the Commission's

approval of a change in the current definition of "Distributed Generation" in the

Commission's rules, which TEP admits would permit it to meet the Commission's

residential renewable energy portfolio requirementssolely through its Residential

Rooftop and Community Solar programs without the installation of any third-party

residential DG solar in its service territory. 2 This revision would enable TEP to meet

these requirements, if competition from rooftop third-party solar is eliminated. The

primary purpose for this change, which has no obvious public-interest benefit, is to

eliminate this potential regulatory roadblock to TEP's desire to monopolize residential

DG through its community solar offering.

Lastly, TEP offers no regulatory, public interest, or economic efficiency rationale

to support the proposition that the public interest would be better served by it gaining a

monopoly in DG solar as opposed to allowing DG solar to continue to expand

competitively. Nor does TEP explain why it cannot participate in that market, assuming

such entry is in the public interest, through a separate subsidiary under tariffs that will

ensure the continuing viability of a competitive industry.

I thus recommend that the Commission reject TEP's BOO residential rooftop and

community-based proposals.

2 Response to STF 1.42. TEP admits that if it is granted a waiver of the 2016 residential DG requirement, "[I]t is
conceivable that, under the scenario given above (5 MW of community solar and 3.5 MW of rooftop solar), the
Company would be able to meet and sustain residential DG compliance within 2-3 years."

7
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Section 3: Background: TEP's Proposed 2016 Expansion of its TEP-Owned
Residential Rooftop Solar Program, and the proposed TEP-Owned

Residential Community Solar Program

Q. What are the Programs for which TEP seeks approval from the Commission as part

of its 2016 REST Implementation Plan?

It is seeking Commission approval of: (1) expansion of the TEP-Owned Residential

Rooftop Solar (TORS) Program, and (2) initiation of a TEP-Owned Residential

Community Solar Program. I will discuss each of these proposals separately.

TEP's 2016 TORS Expansion Proposal

What is TEP proposing in its 2016 REST filing concerning the TORS Program?

In the 2016 REST tiled on July 1, 2015, TEP proposed to expand its TORS Program with

an additional $15 million and expanding participation for up to 1,000 additional

customers.3 with 6 kW per installation, this would add 6,000,000 watts at a potential

cost of $2.50 per watt.

Q- What limits did the Commission place on the scope of the TORS Program when it

approved it as part of TEP's 2015 REST Implementation Plan?

It treated the program as a "pilot" project, limited to 600 homes and a budget of $10

mil1ion.4

Q. What does TEP intend to charge customers for participating in proposed rooftop

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

expansion?

TEP would charge the additional participants the long-term flat per-kW charge in its

existing Rider R-10 that the Commission allowed to go into effect.

3 TEP 2016 REST Application, page 10.
4 ACC Decision 74884, page 7, lines 20-23. December 31, 2014.
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Q. Could you explain pricing under Rider R-10?

It has several key elements, which are incorporated in contracts that each TORS Program

participant signs:

1. A flat-rate charge of $16.50 per kW of solar-equivalent capacity, as

calculated by TEP.

This charge would cover all of a customer's electric usage and other TEP

charges, so long as the customer's total usage was neither 15% more, nor

15% less, than this historical usage, as calculated annually. Once the plus-

or-minus-15% limit is reached, "the customers' fixed rate shall be

recalculated based on the new annual consumption data for the most

recent year."

The flat-rate per-kW installed charge would be fixed for 25 years, unless

the Commission orders a revision in such pricing, and

A "regulatory out" provision applies, such that if the Commission

modifies the program or the rate for existing participants, those

participants may opt out of the program at no cost or penalty to the

participant.5
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Q. Could you explain how TEP states it will calculate the equivalent solar capacity to

which the per-kW charge is applied?

TEP claims it charges customers a fixed energy rate that is "roughly equivalent" to the

customer's "historical average energy consumption."6 This would be tantamount to an

initial breakeven billing target, or no expected reductions in participating customers'

bills, in year one.

TEP proposed that it would install a rooftop solar system and effectively achieve

a "net zero" status, which hypothetically offsets any excess generation sales, which the

customer does not consume on her premises. That is, TEP would perform a simplistic

5 ACC Decision 74884, page 18, line 27 through page 19, line 6. December 31, 2014.
(J TEP 2015 REST Application, page 8.

9

A.

A.

4.

2.

3.

Illllll



\

4

calculation to determine the number of installed kW that it assumes would be needed to

provide all of a customer's energy, averaged over the course of a customer's prior billing

yeat_7

Q- In your opinion, is such a calculation reasonably viable?

No. I do not believe such a calculation is reasonably viable. As explained in Section 4.2,

below, such a calculation is a theoretical construct that is disconnected from the actual

DG solar system installed on a customer's rooftop and the output that would occur from

that system at that location over a specific calendar year.

Q~ Does TEP intend to make communications links with the energy management

system that is being developed as part of the TORS Program available to customers

who have smart inverters on their own rooftop systems?

Apparently not. TEP states that it is developing a network management interface and

communications system for "Company-owned inverters." TEP states that this system has

benefits to the company generally, "and, as such, will be paid for and recovered through

traditional utility rate-making procedures."8 TEP also does not explain why this same

network management interface system could not or would not be available to customers

that install DG systems that third-party suppliers would provide.
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TEP's Residential Community Based Solar Program

What is your understanding of TEP's proposed Residential Community Solar

Program?

In the 2016 REST, TEP proposed a new Residential Community Solar Program.

According to TEP, this "will provide customers with more options for going solar, while

enabling the Company to build more cost-effective utility-scale community solar

7 Apparently based on an assumption of 1,900 kph/kw, Tillman Direct Testimony, page 7, line 7,

8 TEP Response to 2014 DR STF 1.21 .
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facilities. As part of this program, TEP initially proposes to construct a single 5 MW

community-based solar facility for multiple retail customers in the same community.

This community-based facility would be connected to its distribution grid. TEP also

proposes to place the $10 million cost of this investment into its rate base. 10

,,9

Q. Does TEP propose to make this program available to all TEP ratepayers?

No, it does not. The Residential Community Solar Program will be limited.
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Q. How would this work and what would subscribers to TEP's Residential Community

Solar Program be charged for their electricity?

The pricing provisions are found in TEP's proposed Rider R-17, which is based on the

same flat rate per kW installed using a similar hypothetical calculation of solar-equivalent

capacity. The Rider R-17 is available to customers who otherwise are, or might be,

customers of third-party DG solar because they are eligible for net metering under TEP's

Rider R-4." TEP's Rider R-17 has the following differences:

1. The fixed contract with retail customers would be 10 years, not 25 years.

2. The constructed per-kW installed charge would be $17.50 per kW for

capacity to calculate the fixed billing amount or rate, rather than the

$16.50 per kW used for the TEP-Owned Residential Solar Program.

There is no option for the customer to purchase the system as there is for

TEP's individual rooftop installations.

The customer would pay an early termination fee based on the number of

months remaining on the contract if the customer departs. TEP avers that

the capacity made available by a tenninating customer would be available

9 TEP 2016 REST Application, pages 10-1 l .
10 TEP 2016 REST Application, page 18.
11 TEP 2016 REST Application, page 21, Rider R-17, Residential Community Solar Program.
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to other customers, but does not explain if such secondary sales would

affect the termination fee. 12

Q- Do your concerns regarding TEP's use of a "net-zero" calculation in the TORS

Program apply to the use of a "net-zero" calculation in Rider R-17?

A. Yes. TEP states that it would use precisely the same methodology, so my analysis of the

flaws and fallacy of such calculation are the same.

Q. Does TEP request a rule change so that its Residential Community Solar Program

will be considered "residential DG" under the Commission's rules?

Yes, TEP claims, "DG should not be confused with, or associated with, the idea that it

must be customer owned, behind the meter, limited in size, or even tied to a specific

TEP thus suggests modifying and expanding the definition of DG to electric

generation sited on a customer premises or directly connected to the Company's

distribution system. 14 Assuming the Commission grants TEP's requested expanded

definition of DG, TEP proposes to build a utility-owned solar facility that would be

connected to the distribution grid and would serve multiple customers throughout TEP's

contiguous service territory. Residential customers who signed up for the service would

be served from the solar facility and billed using TEP's new Residential Community

Solar tariff, Rider R- l7.

load."13
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Q- Does TEP intend to expand the scope of those eligible to participate in its

Residential Community Solar Program beyond those already eligible to obtain

rooftop solar?

No. Proposed TEP Rider R-17 limits participation in the program only to customers

eligible for net metering under its Rider R-4. The result is to exclude those who live in

12 TEP 2016 REST Application, pages 19-20.
13 TEP 2016 REST Application, pages 13-15.
14 TEP 2016 REST Application, pages 15-16.
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individually-metered multiunit developments, such as condominium owners, from

participating.

Q . What is TEP's explanation for this limitation?

It doesn't provide one. It simply states that community solar contracts are tied to a

"service point" and dirt tenants, including business tenants, "would not be allowed to

obligate the specific service point."15

Q- Does this justification have merit?

A. No. Aside from the fact that condominium owners seemingly could obligate their units,

TEP might solicit building owners to allow their tenants to participate, if any such

consent were necessary in individual cases. Moreover, the fact that some subscribers

may wish to terminate in less than 10 years would not pose a financial problem for TEP

or its other customers. Since a participant can terminate the program in a flexible

manner, capacity assigned to one subscriber easily can be reassigned to another

subscriber. According to TEP, "under the newly proposed community solar program the

customer contract is virtual, and the system does not have to be physically removed

should the customer elect[] to terminate the contract. This allows for the 'returned'

capacity to be reassigned to another customer wishing to participate in the program."16
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Q. In that light, what do you conclude is the underlying purpose of limiting TEP's

Residential Community Solar Program to customers otherwise eligible for net

metering under Rider R-4?

I conclude that the purpose of the limitation is to target TEP's community solar offering

at potential customers of third-party rooftop solar providers. As such, the limitation is

another element-along with expansion of the TEP-owned rooftop program and

page 23, line 25 to page 24, line l.
16 TEP response to Staff DR 1.33.

15 Tillman Direct Testimony,
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restructuring of rates for net-metering customers-that seems to be intended to prevent

third-party rooftop solar providers from competing with TEP in its service territory.

14
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Section 4: Why TEP's Proposed Expansion of the TEP-Owned Residential
Solar Program and Initiation of the TEP-Owned Residential

Community Solar Proposal Should Be Rejected

Please explain the basis for your conclusion that the Commission should reject

TEP's TORS Expansion and Proposed Residential Community Solar Programs

Q.4
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TEP does not wish to accept the threat that competition may take away customers and

sales, and cause it to lose income. TEP's proposals are, first and foremost, nothing more

than the central component of a TEP effort to exploit its rate-of-return regulated

monopoly in the provision of electricity to eliminate competition in DG solar, and likely

to blunt its growth. This is apparent from the fact that TEP's proposals are plainly

contrary to the interests of its ratepayers and will, if approved, discourage energy

efficiency. As a basis for this conclusion, I focus on four issues:

First, TEP proposes to shift the costs and risks of DG solar to its ratepayers, at a

long-tenn cost to ratepayers that will far exceed the supposed "cost shift" from third

party solar that it claims to seek to avoid.

Second, TEP's flat-rate fixed-payment plans for up to 25 years-and 15% usage

bands-make sense only in the context of its strategy to monopolize DG solar because

the proposal cannot be justified from the standpoint of rational ratemaking.

Third, TEP's intent to exclude competitors is further demonstrated by two things

(1) third-party DG systems are denied access to TEP's proposed network management

interface, and (2) TEP's admission that its intended program growth is open-ended and

its proposed DG rules changes would enable it to meet all of its residential DG renewable

energy standard obligations without any third-party DG.

Fourth, because TEP proposes no rules to enable third-party participation in

community solar, TEP's proposal is not in the public interest and should be raj ected

15
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The REST Proposals ' ShM of Costs and Risks to Ratepayers

Could you explain the "three-for-one" rule of regulation?

I learned as a young regulator that for every $1 of prudent capital investment, the utility's

regulated revenue requirements would typically require customers to pay $3 over the life

of the investment to return both the original investment through depreciation expenses

and return "on," and income taxes for, the non-depreciated portion over the life of the

investment. In contrast, if a utility expensed the $1 cost of a high efficiency light bulb

that it installed in someone's home, the cost recovery would be $l, not $3 over the useful

life of the light bulb.

How could $1 invested in B00 DG solar cause ratepayers to pay about $3 over the

life of the project financed through TEP's cost of service?

A simple example based on a 25-year recovery of the investment cost will demonstrate

the concept. Assume that a utility invests $ l ,000,000, further assume that the utility

annually recovers l/25th of its investment through (straight-line) depreciation, and ears a

12% return grossed up for taxes on the amount remaining in rate base using annual

straight-line depreciation.

19 Q. Why is this significant?

It is important to recognize that by investing in rooftop solar directly and seeking to place

those investments in its rate base, TEP would obligate its ratepayers to a stream of

revenue requirements for some 25 years. This contrasts with customer-provided rooftop

solar, which relies on participating customer financing, not TEP rate base financing.

Accordingly, to accomplish the same penetration of DG through customer-owned rooftop

DG solar, TEP would spend much less, if anything.

16
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$ 1,000,000
12.00%

25

Principal Amt:
Rate of Return:
Number of Years:

Year

Payment of
Principal
(Return of
Investment)

I

I Annual Return
I (Return on
I Investment)
I

I I
I I

| Principal at |
| Beginning of Year |

I I

I
I
Return of and on

| vestment

I
I

1 $ 1,000,000 $ 40,000 $ 120,000 $ 160,000
2 $ 960,000 $ 40,000 115,200$ $ 155,200
3 $ 920,000 $ 40,000 110,400$ $ 150,400
4 s 880,000 $ 40,000 $ 105,600 $ 145,600
5 $ 840,000 $ 40,000 $ 100,800 $ 140,800
6 $ 800,000 $ 40,000 $ 96,000 $ 136,000
7 $ 760,000 $ 40,000 $ 91,200 131,200$
8 $ 720,000 $ 40,000 $ 86,400 $ 126,400
9 $ 680,000 $ 40,000 $ 81,600 $ 121,600

10 $ 640,000 $ 40,000 $ 76,800 $ 116,800
11 $ 600,000 $ 40,000 $ 72,000 112,000$
12 $ 560,000 $ 40,000 $ 67,200 107,200$
13 $ 520,000 $ 40,000 $ 62,400 $ 102,400
14 $ 480,000 $ 40,000 57 600$ $ 97,600
15 $ 440,000 $ 40,000 $ 52,800 $ 92,800
16 $ 400,000 $ 40,000 $ 48,000 $ 88,000
17 $ 360,000 $ 40,000 $ 43,200 $ 83,200
18 $ 320,000 $ 40,000 $ 38,400 $ 78,400
19 $ 280,000 $ 40,000 $ 33,600 $ 73,600
20 $ 240,000 $ 40,000 $ 28,800 $ 68,800
21 $ 200,000 $ 40,000 $ 24,000 $ 64,000
22 $ 160,000 $ 40,000 $ 19,200 $ 59,200
23 $ 120,000 $ 40,000 $ 14,400 $ 54,400
24 $ 80,000 $ 40,000 $ 9,600 $ 49,600
25 $ 40,000 $ 40,000 $ 4,800 $ 44,800

Sum $ 2,560,000

1

2

3

Q. What does the following table demonstrate?

It demonstrates the three-for-one rule and shows that a regulated utility would need to

collect $2,560,000 in revenue over 25 years for each $1,000,000 invested..

Straight Line

4

5
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1 Q. Do TEP's proposals shift risk to ratepayers in other ways?

Yes. Most significantly, TEP's other ratepayers may face the burden of the cost of

providing electricity to subscribers who increase their consumption of electricity by no

more than 15%, with no increase in payments of TEP. (Of course, the size of their

rooftop systems will not increase to offset this consumption.) Further, because of the

fixed long-term contracts that will insulate TEP DG solar customers from subsequent rate

increases that may occur over time, other TEP rate payers may be required to absorb

those costs as well. Finally, other TEP ratepayers would have to bear the risk of the cost

associated with the "regulatory out," described above, if this causes a rooftop solar

system to be removed from a subscriber's roof at TEP expense and with the remaining

value of the system written off.

13 Q- Are you suggesting that TEP's proposal could burden other ratepayers that do not

adopt solar more than TEP claims the current third-party solar model based on net

metering does?

Yes. This is because of the so-called "cost shift" related to rate base cost recovery for

TEP's BOO programs. TEP proposes to fix its arrangement for up to 25 years.

Nevertheless, the tariffs covering other DG solar customers may be changed in future rate

cases.

21 Q. Does the above analysis undercut TEP's argument that use of TEP-owned DG solar

is in ratepayers' interest because it helps minimize the "Lost Fixed Cost Recovery"

burden it claims is shifted to non-DG customers from customers who provide their

own DG?

Yes. TEP claims that utility-owned DG solar would protect TEP and, by implication, its

other retail customers from a loss of revenue used to pay for fixed costs. 17 However, as

set out above, TEP's plans create significant long-tenn revenue requirements, a resultant

17 TEP Application for Approval of its 2016 Renewable Energy Standard and Tariff Implementation Plan, Exhibit 6,
Rider R-8, Lost Fixed Cost Recovery (LFCR) Mechanism -- Distributed Generation.

18
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loss of revenue, and shift significant risks to ratepayers. Since these shifts are worse than

the supposed cost shift that TEP alleges for net metering, TEP's claims that such

outcomes serve the interests of ratepayers because they enable TEP to protect its non-DG

customers from cost shifts created by net metering ring hollow and should be

disregarded. Indeed, TEP admits that even under its TOR rooftop program "there is still

a cost-shift from participants to non-participants. This cost shift is approximately

$0.02/kWh.>>18

Q- Even if such cost-shift concerns had a factual basis, would they be relevant to this

proceeding?

No they would not. The Commission currently is addressing the structure of TEP's rates,

including its net-metering Riders, in Docket E-01933A-0322. The outcome of that

proceeding will determine the rate structure applicable to DG solar customers. There is

no need for TEP to spend funds it intends to charge to ratepayers for investments with a

25-year recovery period to "solve" a claimed problem that will be directly addressed by

the Commission later this year.

Q . Are you saying that the issue of "cost shifts" from DG solar-if they exist-should

be addressed solely though the rate case mechanism and that the rationale (or lack

thereof) for TEP's effort to expand its rate base monopoly into the competitive

distribution DG solar marketplace should be addressed apart from TEP's cost-

shifting claims?
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Precisely.

18 Carmine Tillman Direct Testimony, page 9, lines 4-6.
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4.2

Q-

TEP's Flat-Rate Riders Make Sense Only as an Element of Strategy to Monopolize

DG Solar That Includes Changing the Tarwsfor Net-Metering Customers

Is it your opinion that the flat-rate fixed monthly payment for up to 25 years makes

sense only as a strategy to monopolize?

Yes.

Q- Can you explain why?

Both rooftop Rider R-10 and proposed community solar Rider R-l7 make an offer of flat-

rate electricity bills and electricity prices for 25 and 10 years, respectively. Unless the

"regulatory out" provision is subsequently triggered, TEP's Riders guarantee that the

subscriber will never pay more for electricity for many years. This is so even if the

customer's electricity usage increases by up to 15%, even if the customer consumes this

increased usage in late summer afternoons when energy demand is at its peak and solar

output is decreasing. This is simply not rational pricing policy, either for a utility or its

ratepayers. The only conceivable, rational explanation is that TEP's objective is to make

a pricing proposition to consumers interested in solar that will foreclose customer interest

in solar from any other provider-thus preserving TEP's monopoly position as a supplier

of electricity.
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Q. What risks to TEP's ratepayers does the flat-rate structure create?

Under the REST proposal for the DG that TEP would own, suppose Customer A

previously paid $100 per month for her share of the traditional utility's cost and

consumes 1,000 kph per month. Now assume that this same customer permits TEP to

install rooftop solar on her premises that produces 1,000 kph per month. Under TEP's

proposal, she would pay no more than she currently pays, 10 cents per kph, as long as

her usage does not change plus or minus 15%. If TEP's costs increase during the fixed

25-year term, she does not pay more. If rooftop solar costs more than other TEP

alternatives, all retail customers pay more for TEP's BOO alternative. All other

A.

A.

A.
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customers would also pay more for the guarantee of no price increase the customer gets

for permitting TEP to install rooftop solar to her premises.

Q . Do you believe TEP's "net-zero" concept matches the reality of the expected output

of a STEP-provided solar system and a customer's consumption of that output?

No. TEP's calculations assume TEP installs a system that does not exist, which would

produce and/or store electricity that precisely matched consumption over the course of a

calendar year. In effect, there would be no excess energy or any times when the customer

would require the utility system to meet her load requirements. In reality, there is no

commitment that the size of the system that TEP installs will actually match the kWs of

capacity for which the customer is being charged. Indeed, TEP admits that the actual

systems it installs may not match the hypothetical systems on which the hypothetical

calculation of the number assigned for installed kW is based. TEP agrees that "each

participating customer's PV system must also be designed within a limited capacity

range on the customer's usage to mitigate the Company's concerns with reverse power

flow."l9 Importantly, the fact that TEP proposes to integrate its BOO solar facilities with

the full utility system effectively makes the system's size and output irrelevant. The

Riders are just pricing or tariff arrangements-and the physical source of the electricity

being delivered is irrelevant. TEP seeks to offer a contract for multiple years that would

insure it will keep its authorized revenue, and that competitors wit] be seriously

disadvantaged.

Q. In your opinion, what is the real purpose of this construct?
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Since the concept of "net zero" pricing is a regulatory and engineering fiction, its real

purpose is to eliminate competition in DG solar and unfairly preserve utility market

shares and earnings.

19 Direct Testimony of Carmine Tillman, page 14, lines 10-14.
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Q. How will it do that?

This regulatory fiction is designed to justify flat-rate pricing that would, as I explained

above, be subsidized by TEP's other non-solar ratepayers and promote energy

inefficiency. In stark contrast to flat- rate, "net zero" pricing, TEP seeks tariff changes,

discussed below, that undermine the value of third-party DG product offerings. In the

tariff TEP proposes to apply to competitors, TEP stresses residence-specific usage and

demand details and exaggerates the importance of uncertainty and lack of control from a

complex utility operating perspective. At the same time, TEP relies on unrealistic

assumptions for the DG installations that it would supply to similar residential customers.

TEP's approach is based on tariffs that reflect assumptions that exist in a virtual sense,

not in the reality of what TEP actually proposes to install under its expanded DG

programs. The contrast between this approach and the pricing it proposes for third-party

solar only makes sense in the context of TEP's objective to monopolize DG solar and

create a playing field that is not level and distinctly favors TEP.

Q- In this context, what do you consider to be the purpose of TEP's Rider R-10 and

Proposed Rider R-17?

They appear to be means by which TEP can attract residential customers to DG solar-

but only if TEP builds, owns, and operates the DG solar.
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Q- How will TEP attract a growing number of customers when it states that such

customers will not save money with respect to their current existing electric bills?

TEP expressly intends the Riders to provide rate stability to customers for a period of 25

years (rooftop) or 10 years (community) and, not coincidentally, to do so while it is

requesting tariff and net-metering changes (described below) that are intended to

undercut the value proposition of DG solar. In contrast, so long as a customer stays

within the Riders' plus-or-minus-15% range, a customer can predict his or her monthly

electric bill for years to come-and TEP guarantees that it will remove the rooftop

A.
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system at no expense and return the customer to its nonna rate schedules-should the

Commission order changes in the fixed monthly amount, or per-kW changes, applicable

to the customer. Regardless, competitive third-party solar providers cannot compete

because the initial fixed rates for TEP's DG programs are subsidized and included in the

rate base. This results in an inequitable risk and cost shift that I described above.

Accordingly, no third-party provider could possibly compete with this offer. The

anticompetitive nature of this proposal is further reinforced by the rate uncertainty that

TEP's recent net-metering proposals have introduced in the marketplace for third-party

solar providers. When consumers compare TEP's flat-rate fixed billing to the amount

third-party DG rooftop solar customers pay for electricity while still remaining subj et to

TEP's uncertain future tariffs, they are likely to opt for TEP's flat-rate pricing. This also

assumes that third-party competitive suppliers remain in the market.

Q- In addition to these anticompetitive effects, do the Riders' structures raise

important public policy issues related to the promotion of efficient use of electricity?

Yes. Most importantly, by providing electricity at a flat rate, within the 15% margin, the

Riders provide no penalty for increased usage up to that limit, nor any incentive for

energy efficiency of up to 15%. Moreover, the Riders' per kW charge provides no

incentive for users of TEP's BOO systems to shape their usage patterns to minimize peak

demand on TEP's network. This is true even, for example, at times of day, such as late

summer afternoons, when, as TEP officials frequently state, solar PV begins its decline.
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Q.

A.

Do the Riders also violate the Commission's rules?

Yes, they do. I am advised that, under the Commission's Rule R14-2-l606(C)(2),

utilities must offer their standard-offer services on a "bundled-unbundled" basis. The

tariff must be a bundle of the individual elements of a utility's charges, such as a flat-rate

connection charge and per kph charges for various types of usage, or, as TEP is

proposing, demand charges based on a customer's kW demand during a specified usage
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period-theoretically permitting substitution of elements of those services if they can be

provided competitively. The Rider R-10 and Rider R-17 tariffs do not vary with time of

use or TEP operating conditions. In effect, the Riders are "bundled-bundled" offerings.

There are no meaningful or useful price signals that would encourage users to shift use to

less costly time periods because TEP's BOO DG customers pay the same price per kph

regardless of TEP's avoided costs.

Q. Can you further explain what you mean by the rate uncertainty that TEP is

proposing for third-party DG solar?

A. Yes. TEP has proposed changes in its recent rate case filing that would increase the

relative costs and reduce the relative benefits for residential customers who lease or

purchase their own rooftop DG solar systems from third parties. These tariff changes

would curtail, if not eliminate, the expansion of rooftop solar that third parties compete to

install.

Q. What are the changes in tariffs that TEP proposes?
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In its October 5, 2015 tariff filing in Docket E-01933A-15-0322, TEP proposed to change

the current NEM tariff (Rider R-4) for new DG solar customers with a new NEM tariff

(Rider R-15). As part of Rider R-15, TEP is also proposing a three-part tariff that would

be mandatory for all new users of DG systems and other partial requirements customers

and would be optional for non-DG customers." The three parts would consist of: (1) a

Basic Service Charge, which would increase from $10 to $20 per month,21 (2) Demand

Charges, and (3) Energy Charges.22 (I understand similar tariffs proposed in the UNS-

Electric rate case are in the midst of a hearing process and may be subj et to revision.

However, I will address TEP's proposal as filed.)

20 TEP Rate Case, Direct Testimony of David Hutchens, page 18, lines 23-25.
21 TEP Rate Case, Direct Testimony ofDallas J. Dukes, page 4, lines 15-17.
HzTEP Rate Case, Direct Testimony ofDallas J. Dukes, page 16, lines 16-21.
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Q. How would the demand charge affect DG customers?

The demand charge will be based on the 1-hour maximum measured demand during the

billing month. This is designed to reward those higher-use customers who have higher

average monthly load factors. The lower-usage customers with lower load factors-such

as rooftop DG customer-will experience bill increases under the three-part rate.23

Q. Would subscribers to TEP's solar programs have to pay such demand charges?

A. No. Customers taking service under Riders R-10 and R-17 would continue to pay their

flat-rate charges and would not have to pay the demand charge.

Q . Does TEP intend to apply its new rates to certain DG customers even if their

applications were approved prior to the Commission's decision in its rate case?

Yes. While NEM customers whose applications were approved by June 1, 2015 are

grandfathered and will remain on the existing Rider R-4, TEP intends that net-metering

customers who submitted applications after June 1, 2015 would take service under a new

Rider R-15.24
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Q- Can you summarize the likely impact of TEP's flat-rate pricing on competition in

DG solar?

Yes. TEP's proposal likely will undermine competition and discriminate against

customers who seek to own or lease their DG solar from competitive third-party vendors.

TEP will offer special access terms and charge higher prices to new customers who

choose competitors. TEP proposes to end current NEM tariffs for new DG solar

customers, tariffs that currently recognize that any excess generation distributed solar

customers produce and do not consume in real time during a month is "parked" or

"banked" with TEP as a credit against future TEP energy billings. Under proposed Rider

23 TEP Rate Case, Direct Testimony of Dallas J. Dukes, page 25, lines 20-21 .
24 TEP Rate Case, Direct Testimony of Canning A. Tillman, page 10, lines 21-24.
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R-15, the utility seeks to redefine this electricity as a sale for which it proposes to pay

less than the price for which TEP can resell any excess.

TEP's proposed changes would create an unfair, non-level playing field that

would negatively affect the ability of third-party providers of PV panels and related

systems to compete with TEP. It would also adversely undermine the value of such

systems for retail customers. As I explained above, once in its rate base, for every $1

invested over the life of a TEP DG prob et, TEP would collect about $3 from its captive

ratepayers, creating a cost and risk shift from solar to non-solar customers that far

exceeds the supposed cost shift that has motivated its attempt to restructure net metering.

11 4.3 TEP's Intent to Use Its TOR and Community Solar Offerings as Ongoing Programs

that Permit It to Meet All oflts RES Residential DG Solar Obligations Without the

Existence of Third-Party Solar

Is it your opinion that TEP regards its TORS program as a "pilot" program?

No. TEP states that it considers its rooftop program to be an ongoing program.

However, because it recognizes that the Commission held that its first 600-home program

was a "pilot program," it is seeking the Commission's approval for the 1000-home

expansion. Indeed, it suggests the Commission remove the limitation on the number of

homes that can participate in the Program."

Is it your opinion that TEP regards its TORS Program as a Research and

Development Program?

No. It states that the intent of the project is not R & D. Instead, TEP states that it has

become a member of the advisory committee established by Arizona Public Service for

its 1,500-home rooftop solar project and will have access to the results of the research

and development efforts associated with it.26

TEP Response to DR STF 1.25.
TEP Response to DR STF l.21(b).
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Q. Is it your opinion that the Commission should approve TEP's request in order to

enable TEP to meet its residential Renewable Energy Standard (RES) obligations

1

2

3

4

5

No. TEP can, and should, meet its RES requirements through reliance on DG provided

by a competitive DG industry, not through reliance on TEP-owned DG resources

What is your understanding of TEP's argument that the RES standard supports its

TEP-owned approach?

The Commission has promulgated rules that require to it to achieve an RES electricity

usage of 15% from residential DG by 2025 (6% in 2016) and provided a measurement

system based on approved Renewable Energy Credits (REC).27 The Rule specifies the

amount of RES that must come from residential DG solar.

Before 2013, TEP acquired the RECs from residential DG solar in exchange for

TEP's direct financial support. The Commission effectively ended residential DG solar

incentives after 2013.

TEP claims that the loss of RECs from the growth in RES related to DG solar

needs to be replaced with a new system of utility-owned and financed DG solar. TEP

avers,
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However, since the Company no longer pays incentives necessary

to acquire RECs from qualifying DG projects, it will not have an

adequate number of RECs necessary to meet the REST

requirements for 2016 related to the residential DG came-out
provision ofA.A.C. R14-2-1805 (D). TEP does have enough

projects associated with RECs to meet the non-residential DG

carve-out provision.

27 ACC Decision No. 69127, Appendix A, R14-2-1804 (A) and (B) - Annual Renewable Energy Requirement, pages
11-12. One REC is created for each kph derived from an Eligible Renewable Energy Resource (R-14-2-1803 (A))
28 TEP Application for Approval of its 2016 Renewable Energy Standard and Tariff Implementation Plan, page 2 l
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Q. What is TEP requesting as a result of this situation?

TEP is asking for a waiver of the residential DG requirement." TEP also proposes to

change the existing RES tariffs to increase the opportunities for utility-owned and

distributed solar generation in two ways. First, TEP proposes to relax the requirement

that DG solar must be on customers' premises and to penni renewable resources

connected directly to a utility's distribution network to be treated as "Distributed

Generation" under the RES rules.30 Second, TEP proposes to combine customers into

community-based solar systems, which would serve multiple residential customers.31

Q. Do you believe TEP can consider DG resources supplied by third parties in meeting

its residential DG requirements?

Yes. In Decision 74882, issued December 31, 2014, the Commission revised Arizona

Administrative Code R14-2-18l2(C). Under that subsection "The Commission may

consider all available information and hold a hearing to determine whether an Affected

Utility's compliance report satisfied the requirements of the rules." (Emphasis added.)

Thus, in my opinion, the Commission may now consider information with respect to all

residential DG solar within a utility's service territory when determining whether the

utility is compliant with the RES requirements.

Q. Does TEP intend to rely on the waiver process or consider residential DG resources

provided by third parties?
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No. TEP claims that it has an obligation to meet the RES requirement without waivers or

reliance on DG provided by third parties:

The Company does not believe it should design its REST
implementation plan with an ongoing expectation to receive a

29 TEP Application for Approval of its 2016 Renewable Energy Standard and Tariff Implementation Plan, page 2 l .
'0 TEP Application for Approval of its 2016 Renewable Energy Standard and Tariff Implementation Plan, pages 17-
18.
31 TEP Application for Approval of its 2016 Renewable Energy Standard and Tariff Implementation Plan, pages 17-
18.
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waiver of the applicable REST requirements in a given year at
no cost. The RPS is very explicit in its requirements that an

Affected Utility must file a plan that describes how it intends to
comply with the rules set forth in the RPS, and how the
Affected Utility will satisfy the Annual Renewable Energy

Requirement through the use of obtaining REC[]s.

The use of a waiver is neither guaranteed, nor does it alleviate

the Company from its responsibilities of submitting a plan for
Commission approval that shows how the Company intends to
meet the requirements of the RP8.32

Q. Why is this response troubling in the context of the TEP-owned solar proposals

contained in TEP's Plan?

It is troubling because TEP admits the obi ective of its REST Plan is to permit it to meet all

of its RES requirements for residential DG solely through TEP-owned DG:

Assuming the Commission adopts the Company's proposal
using Community Solar to meet the Company's DG
requirement, the Company would be able to use this program
for compliance and it would move TEP closer to meeting the
REST residential DG requirement.
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The RPS requirement is currently increasing at a rate of 1%
annually (6% in 2016, 7% in 2017, etc.). For TEP, this
translates into an annual increase in its residential DG
requirement of approximately 14,500 MW, or roughly 7.5 MW
of solar capacity. It is conceivable that, under the scenario
given above (5 MW of community solar and 3.5 MW of

rooftop solar), the Company would be able to meet and sustain
residential DG compliance within 2-3 years.

32 TEP Response to Staff DR 3.1(e).
33 TEP Response to Staff DR 1.42.
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In other words, TEP could use its proposed REST Plan and changes to tariffs

applicable to net-metering customers to drive all third-party DG solar from its

service territory and still meet its residential DG RES requirements?

1 Q.
2

3

4 A.
5

Exactly.

4 .4

Q.

TEP's Use of the Community Solar Program Both to Foreclose Third-Party Rooftop

DG and Create a Community Solar Monopoly.

Are there any other aspects of TEP's Community Solar plan that reinforce your

conclusion that the sole purpose of the REST proposal is to monopolize DG solar?

Yes. TEP has no plans to expand the scope of those eligible to participate in its

community solar program beyond those currently eligible to obtain rooftop solar. In this

regard, Proposed TEP Rider R-l7 limits participation in the program only to customers

eligible for net metering under its Rider R-4. The result is to exclude those who live in

individually metered multiunit developments, such as condominium owners, from

participating.

Q. Why do you consider this significant?
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If TEP was truly trying to ameliorate the supposed cost shift created by third-party solar,

and deliver solar more efficiently, it would have expanded the scope of the program to

customers who are less likely to purchase third-party solar today. There is no technical

impediment to it doing so. That TEP, nonetheless, is not proposing to do that strongly

suggests that its sole motivation is to drive out competition from DG solar in order to

protect utility revenue and earnings. The solution, however, is not for TEP to remove this

limitation with respect to which customers are eligible to participate, but to enable third-

party community solar providers to meet this need by taking steps to remove any

impediments for them.

A.

A.
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Q- What is TEP's explanation for this limitation?1

2

3

4

5

A. It does not provide one. It simply states that community solar contracts are tied to a

"service point" and that tenants, including business tenants, "would not be allowed to

obligate the specific service point."34

Q. Does this justification have merit?

No. Aside from the fact that condominium owners seemingly could obligate their units,

TEP might solicit building owners to allow their tenants to participate, if any such

consent were necessary in individual cases. Moreover, the fact that some subscribers

may wish to terminate in less than 10 years would not pose a financial problem for TEP

or its other customers. Since a participant can terminate the program in a flexible

manner, capacity assigned to one subscriber easily can be reassigned to another

subscriber. According to TEP, "under the newly proposed community solar program the

customer contract is virtual, and the system does not have to be physically removed

should the customer elect[] to terminate the contract. This allows for the "returned"

capacity to be reassigned to another customer wishing to participate in the program."35

Q- In that light, what do you conclude is the underlying purpose of limiting TEP's

Residential Community Solar Program to customers otherwise eligible for net

metering under Rider R-4?
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I conclude that the purpose of the limitation is to target TEP's community solar offering

to potential customers of third-party rooftop solar providers. As such, the limitation is

another element-along with expansion of the TEP-owned rooftop program and

restructuring of rates for net-metering customers-that seems to be intended to prevent

third-party rooftop solar providers from competing with TEP in its service territory.

34 Direct Testimony of Carmine Tillman, page 23, line 26 to page 24, line L

,5 TEP response to Staff DR 1.33 .
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A.
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1 Q~ Does TEP believe that third parties should be allowed to provide community solar

projects in its service territory?

3 No. TEP states that third-party provision of third-party solar offerings would require

TEP or the Commission to establish virtual net metering or virtual wheeling mechanisms.

Because no such arrangements c u r r e n t l y exist, TEP states that the Commission should

permit TEP to be the monopoly provider of community solar in its service territory.36

8 Q. Are there any examples of the monopoly provision of utility-owned community solar

under the flat-rate tariff TEP is proposing?

10 No. TEP admits that "[t]o the best of TEP's knowledge, there are no community solar

programs in the nation similar to [the] program proposed in the Company's 2016 REST

Implementation Plan. This would be another 'first in the nation' program, similar to the

utility-owned DG program."37

15 Q. Have others in this proceeding raised concerns regarding TEP's proposal to grant

itself a monopoly of residential community DG solar?

17 Yes. In its November 6, 2015 comments, RUCO stated that: "the latest community solar

product TEP is proposing is not designed to reach renters or apartment dwellers. A third-

party centric program may yield innovative offerings that could meet this need and

provide more options for customers to receive low cost grid scale solar."38

22 Q- Do you believe TEP's proposal for a community solar monopoly proposal warrants

outright rejection of that proposal?

24 Yes. TEP's proposal cannot be justified as being in the best interests of its ratepayers or

the public interest more generally. TEP's sole purpose appears to be to gain monopoly

power in DG solar and that outcome is not in the public interest or the interest of its

36 Direct Testimony of Carmine Tillman, page 24, lines 17-20.

37 TEP Response to DR STF 1.40(a).
38 RUCO Comments, Docket No. E-01933A-15-0239, page 2 (Nov. 6, 2015).
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1

2

3

ratepayers. And TEP cannot expect to participate in that marketplace on anything other

than a level-playing-Held basis.
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1 Section 5: Potential Alternatives to TEP's Rooftop Expansion and

Residential Community Solar Proposals

Do you believe there is an alternative approach to TEP's participation in residential

DG that might avoid the anticompetitive, anti-ratepayer impacts outlined above?

Q.

Yes. TEP could offer both rooftop and community DG solar through affiliates that

comply with the Commission's affiliate codes of conduct.

Q- Why should TEP provide rooftop solar through only through a separate affiliate?

As I discussed above, TEP's Application is fraught with anticompetitive problems.

These could be alleviated if TEP participated in the competitive marketplace with a

competitive affiliate, one that operated outside of regulation. TEP's participation through

an affiliate would preclude anticompetitive tariffing and network communications, e.g.,

with smart inverters, sharing of customer information, and would create incentives for

equal treatment of competitors if TEP wishes to participate as a DG solar provider. A

competitive affiliate would be able to achieve the same benefits that TEP asserts would

be achieved through its proposals.
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Q. Even if use of separate subsidiaries would be appropriate with respect to rooftop

solar, why should this concept be applied to TEP's community solar proposal?

TEP has made the decision that it wishes to provide DG through larger facilities on a

shared participant basis because it states such shared DG systems could provide

residential DG more cost-effectively than rooftop solar systems might, as well as serving

customers for whom placement of a rooftop system would be problematic due to

technical considerations. The provision of DG systems at rooftop scale or larger size for

commercial customers is competitive. There is no justification for allowing TEP to have

an unfair monopoly that provides residential DG through such larger systems just because

the output of those systems would be shared among subscribers. That this has not been

done before is not a good reason, from either an economic or public policy perspective, to

A.

A.

A.

34



approve TEP's Application. It is TEP, after all, that wishes to provide such service so it

can achieve residential DG compliance, and there is no reason why it should not be

required to provide community-sited residential DG only as a level-playing-field

competitor. This would require opening this marketplace to third-party competitors on a

similar basis as any TEP affiliate. That said, the market for DG residential solar is

working and expanding. There is also no RES rationale for TEP's entry as a regulated

DG provider in a competitive market segment.

Q. You say there is "no reason" not to require TEP to enter as a competitor on the

same basis as others. But aren't there regulatory barriers to entry by providers

other than TEP in its capacity as a utility?
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I am not a lawyer, but as a former state regulator and student of regulation, I do

not find any reason why there would be any regulatory impediment preventing TEP from

creating a virtual net-metering program subj et to the Commission's approval, even using

TEP as an intennediary, if necessary, to facilitate the legal provision of this option. A

virtual net-metering program for community-based DG solar does not currently exist.

Furthermore, I think that TEP, quite deliberately, did not ask for such a program in

Arizona. This is yet another reason to reject TEP's proposal because it demonstrates

TEP's anticompetitive approach to DG solar.

TEP states that "[i]n those states where third-parties are able to offer a community solar

program, they must have either a virtual net metering program or established distribution

wheeling charges. Atpresent, neither exists in the State of Arizona." (Emphasis

added_)39

39 Direct Testimony of Carmine Tillman, page 24, lines 17-20.
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Section 6: Summary, Conclusions, and Recommendations

Q, Why do you conclude that TEP's proposed BOO Programs and their flat-rate

Riders are anticompetitive, and contrary to the tariffing objectives that TEP

proclaims should be applied to customers who wish to obtain DG solar solar without

reliance on TEP?

•

TEP's BOO approach should be rejected because :

Retail customers who pay to install or lease DG solar do not rely on other

customers or TEP to finance their equipment.

TEP incorrectly suggests that its regulated monopoly DG solar product would

benefit other customers because the customers who take the "free" TEP rooftop

solar installation would pay the same average amount they had previously been

paying. This means customers that select BOO would pay for the existing

utility's fixed cost or make a contribution to the rooftop solar, but not both.

Instead, all retail customers would pay the all-in costs of TEP's BOO through

cost-of-service rates.

•

There is no need to spend other ratepayer money to secure RECs. TEP falsely

and misleadingly claims that it must provide BOO DG solar to achieve its

residential REC requirements. The Commission has allowed competitively

supplied third-party DG solar to count toward TEP's RES requirements.

TEP has shown no "need" for a monopoly utility-financed BOO regulated product

to be provided in an anticompetitive fashion to a successful, well-functioning

competitive marketplace.

24 Q~ Why do you conclude that TEP's BOO Program is anticompetitive?

The Commission should reject what TEP proposes to do to rooftop DG solar because

TEP would likely destroy the current competitive DG solar marketplace and drive out

competitive businesses from Arizona. This will be the direct result of offering customers

a free option in the form of the BOO alternative, with TEP taking virtually no risk, under

36



very atypical terms, and garnering regulatory guarantees and protection. I conclude this

because:

Alter firms that charge customers to install rooftop solar are driven from the

marketplace, TEP has no obligation to till the void.

TEP would likely declare the emergence of "need," which it would satisfy with

new generation, perhaps not even DG, which it would add to rate base.

Rate base utility investments require utility customers to pay about $3 for each $1

of utility investments for BOO generation. TEP's cost of service and revenue

requirements would be less if customers who install DG solar pay to lease and

own DG, and TEP satisfies grid reliability and ancillary service requirements

using a less capital-intensive approach.

Q. What do you recommend to this Commission?

I recommend that the Commission reject TEP's proposed expansion of the TORS pilot

program. I further recommend that the Commission reject TEP's proposed TEP-Owned

Residential Community Solar program. Should TEP wish to provide DG solar,

particularly residential DG solar, then it should do so only through a separate affiliate in

compliance with Commission-approved codes of conduct and use a brand name and

business that is not similar to TEP.
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Q- Does this response conclude your testimony?

Yes, it does.A.

A.
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Charles ]. Cicchetti, Ph.D

Pacific Economics Group
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626.577.9551
ccicchetti@mac.com

Professional History

• 2016-present Adjunct Instructor,
Department of Electrical Engineering,
USC Viterbi Scho0l of Engineering

2011-2014 Senior Advisor to Rothstein
Kass & Company as Independent
Consultant

•

•

•

•

•

•

Charles J. Cicchetti, Ph.D. is a Senior Advisor to Navigant
Consulting, Inc, and Member of Pacific Economics Group. Dr
Cicchetti has frequently appeared as an expert witness in
regulation, contract disputes, antitrust, patents, and damage
analysis. He has testified more than 250 times before state
provincial, and federal regulatory commissions in the U.S. and
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proceedings; more than 20 times before legislative and federal
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graduate and undergraduate levels, most recently at the
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than 20 books, more than 80 professional articles, and given
more than 100 speeches over his 40 plus year career. He has
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experience as a state regulatory commissioner, industry
economist, and advisor to a wide range of domestic and
international businesses, utilities, and governments provides
clients with a unique breadth of experience in assessing
opportunities for government and business to collaborate in
developing and implementing leading-edge policies and
strategies.

• SELECTED PROFESSIONAL EXPERIENCE

•
Regulatory Proceedings and Industry Restructuring

• >>

•

2008-present Senior Advisor to
Navigant Consulting, Inc. as
Independent Consultant

1996-present Co-Founder Pacific
Economics Group

2002-2003 Member of California ISO
Market Advisory Group

1992-1996 Founder ArthurAndersen
Economic Consulting

1988-1992 Managing Director and Co-
Chairman Putnam, Hayes & Bartlett

1987-1990 Deputy Director, Energy and
Environmental Policy Center, John F.

Kennedy School of Government,
Han/ard University

1984-1987 Senior Vice-President
National Economic Research
Associates

1980-1984 Co-Founder Madison
Consulting Group

1975-1980 Chairman Public Service
Commission of Wisconsin, Director
Wisconsin Energy Office

1972-1975 Econ0mist and Expert
witness for the Environmental Defense
Fund

Wrote several books on the marginal cost of electricity and
time-of-use pricing. Between 1972 and 1975, testified in
more than 20 states on behalf of environmental and
consumer organizations seeking to reform electricity and
natural gas tariffs and to promote conservation

Academic Background
>>

•

•

s

1998-2006 Jeffrey J. Miller Chair in
Government, Business and the
Economy, University of Southern
California

1979-1986 Tenured Full Professor of
Economics and Environmental Studies,
University of Wisconsin, Madison

1969-1972 Post Doctoral Research for
Resources For the Future, Washington,
D.C.

Between 1975 and 1980 served as a state official and utility
regulator. Prepared and helped to enact a comprehensive
state energy and environmental policy package that
established consumer protection, energy conservation, and
statewide planning. Adopted regulations to establish a
consumer bill of rights, marginal cost and time-of-use tariffs
and energy conservation, while retaining the state's utilities
AAA bond ratings.
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>> From 1980 to the present, regularly provided expert testimony before state, federal, and
foreign regulatory commissions on finance issues, tariff design, energy efficiency, mergers
and acquisitions, and environmental matters for regulated energy and telecommunications
companies and other interested parties. Provided testimony more than 250 times in various
regulatory proceedings.

>> Wrote/edited four books studying and analyzing the costs and benefits of reforming
electricity pricing, load management and advanced time of use and real time metering.
Testified in several different regulatory jurisdictions with respect to various improved
metering options and the development of demand side programs. While sitting as the Chair
of the Public Service Commission of Wisconsin reviewed and issued decisions on various
programs put forth with respect to the costs and benefits of proposed tariff reforms, energy
efficiency and time sensitive metering in the context of proposed time of use pricing, demand
side, and load management programs.

>> Appeared before FERC and various state regulatory commission and courts in numerous
proceedings related to the California energy crisis and its aftermath.

» FERC testimony in support of a proposed amendment to an Open Access Transmission Tariff
(OATT) to add a new Schedule 12, Wind Integration Within-Hour Generation Following
Service designed to make available sufficient generation capacity to follow and compensate
for the deviations that occur between a wind generator's scheduled output and its actual
generation within a scheduling hour.

>> Pre area White Pa Er anal zip the effect of an extension of the Production Tax Credit onP p y g
jobs and generation within various types of generation. Included an analysis of wind
generation, other renewable generation, and traditional generation sources.

>> For several California municipal utilities, prepared an analysis of and strategy designed to
respond to the California Air Resources Board's (CARB) Cap and Trade Program. Prepared
an analysis of the unique risks faced by municipalities under proposed rules, analyzed
obligations under proposed rules and the effects of under/over-supply in the market, and
developed potential solutions for the municipal utilities in California.

» Before the United States Supreme Court, filed an Amicus Curiae Brief on behalf of Petitioners
in Federal Energy Regulatory Commission v. Electric Power Supply Association, et. al, Nos.
14-480 & 14-841, with respect to the FERC's Order 745 and the appropriate compensation to
pay to providers of demand response in organized wholesale markets.

» Actively involved in the debate in the U.S. in a number of jurisdictions concerning the use of
Net Energy Metering (NEM) and rooftop solar competition and regulation.
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Canadian and International Regulatory Experience
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>> Provided an expert report in the Matter of an Arbitration (Alberta) between TransAlta
Generation Partnership and ENMAX and the Balancing Pool with respect to Force Mujeure
and other provisions of the Arrangement at the Keephills Generating Station.

>> Provided evidence before the National Energy Board for Contra Gas Manitoba with respect
to the economic effects and adverse consequences associated with TransCanada Pipelines'
Application to Approve Settlement between TCPL and three Eastern Canadian LDCs.

>> Provided evidence before the National Energy Board for Phillips 66 with respect to Nova Gas
Transmission Ltd.'s Application for Tariff Amendments Regarding Verification Procedures.

>> Before the National Energy Board, provided evidence for Westcoast Energy Inc. Carrying on
Business as Spectra Energy opposing TransCanada's Application for Approval of the North
Mooney Project.

» Before the National Energy Board, provided evidence for Westcoast Energy Inc. Carrying on
Business as Spectra Energy opposing TransCanada's Application for Approval of the Korie
North Project.

>> Provided evidence in Arbitration proceedings with respect to Force Mujeure and other
provisions of the Arrangement at the Sundance Generating Station Units 1 and 2 between
TransAlta and TransCanada Energy.

>> Provided evidence in Arbitration proceedings with respect to Force Majeure and other
provisions of the Arrangement at the Sundance Generating Station Unit 6 between TransAlta
and Capital Power Management, Inc.

» For the Alberta Handling Commission, prepared Reports in 2006, 2010, and 2013 with respect
to the appropriate retail margins (handling fees) for bottle depots in Alberta.

» For ATCO Gas, before the Alberta Utility Commission, provided expert evidence in its
General Rate Application with respect to including energy efficiency programs in the utilities
cost of service.

>> For ATCO Electric, before the Alberta Utility Commission, provided expert evidence in its
General Rate Application, including evidence with respect to Contributions in Aid of
Construction (CIAC).

» For EPCOR Distribution and Transmission, Inc., before the Alberta Utility Commission,
provided expert evidence in support of its 2010-2011 Phase 1 Distribution Tariff and
Transmission Facility Owner Tariff.

3
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Pacific Economics Group
Economic and Litigation Consulting Charles ]. Cicchetti,Ph.D.

>> For EPCOR Energy Alberta, before the Alberta Utility Commission, provided expert evidence in
its Review Hearing with respect to its Regulated Rate Tariff Non-Energy Return.

>> For AltaLink Management, Ltd., before the Alberta Utility Commission, provided expert
evidence in support of its General Tariff Application.

» For ATCO Electric and Direct Energy Regulated Services, before the Alberta Energy and Utility
Board, provided expert evidence in support of their respective applications for a Retail Margin
for their Regulated Services Default Rate Tariff and Regulated Rate Tariff (RRT) Application.

>> For Union Gas Limited, Enbridge Gas Distribution and Sociét é en commandite Gaz Métro
provided expert evidence before the National Energy Board opposing TransCanada Pipelines'
Application for Approval of New Receipt and Delivery Point and Related Tolls (North Bay
Function).

>> For ATCO Pipelines, before the Alberta Energy Board, provided expert evidence in opposition to
NOVA Gas Transmission's Application for Fort Saskatchewan Extension and Scotford,
]osephburg, and Astotin Sales Meter Stations.

» For BC Gas Utility Ltd., before the National Energy Board, provided expert evidence in
opposition to the Fort St. Cohn and Grizzly Valley Expansion Projects.

>> For ICE Utilities, before the Ontario Energy Board, provided expert evidence with respect to the
1987 Amended Gas Pricing Agreement.

>> For Unicorp of Canada Corporation, before the Ontario Energy Board, provided expert evidence
with respect to the impact on Union Gas of Unicorp's acquisition of Union Enterprises .

» Before various Canadian Regulatory Commissions, provided expert evidence on energy and
telephone pricing issues.

>> Worked for the World Bank and U.S. A.I.D. and advised numerous governments on how to
establish Independent Power Projects in developing nations and how to reform utility tariffs and
establish sustainable environmental development. Has provided advice to governments in South
Korea, the Philippines, Pakistan, Bangladesh, and Turkey.

>> Provided analysis and expert testimony in several proceedings in Australia with respect to
restructuring the electric and gas industries.

4



Pacific Economics Group
Economic and Litigation Consulting Charles ]. Cicchetti, Ph.D.

Selected Litigation and Antitrust Experience

» Provided expert testimony with respect to damages in an action arising from a contract
dispute (Anaconda Coal).

>> Provided expert testimony with respect to damages in an action arising from a contract
dispute (Fluor Daniel v. Madera).

>> Provided expert analysis and testimony in an action involving electricity prices charged by a
municipal electric utility (Los Angeles Department of Water and Power v. Industrial Electric
Users).

» Provided expert testimony related to damages in a contract dispute with respect to a
Qualifying Facility electricity purchase dispute (Pace Enterprises v. Sun Diego Gus 8"
Electric).

>> Provided expert testimony related to damages in an action with respect to a dispute over a
joint software patent and contract (Plunmetrics v. Energy Management Associate-Marketing).

>> Provided expert analysis and testimony in an action involving a disputed purchase
(Tecumseh Pipeline)

>> Provided expert analysis and testimony with respect to large industrial user price contracts
(TennesseeValley Authority).

>> Testified with respect to the lost profits related to electricity that would have been produced
but for the defective construction of the sixth unit of the geothermal plant located in the
SaltonSea area, (Cal Energy, Vulcan/BN Geothermal v. Stone 8* Webster).

>> Provided expert testimony in an action for the breach of an electricity power contract
(Itcorp Energy u. Overton Power Utility District).

>> Provided expert testimony with respect to the Constitutionality of the Wisconsin Public
Utility Holding Company Act in an action brought by an investor-owned utility against the
State of Wisconsin, (Alliant v. State of Wisconsin).

» Provided expert testimony with respect to damages in an action alleging fraud by a training
class vendor in submitting vendor claims (Microsoft).

>> Provided expert testimony with respect to the dispute related to an alleged breach of a
power contract in an action brought in bankruptcy court, (Enron Power u. Virginia Electric 6*
Power).

5
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Pacific Economics Group
Eoorwuxic Ana Litigation Gonsutting Charles ]. Cicchetti, Ph.D.

>> Provided expert testimony in a contract dispute in an action arising out of the California
energy crisis, (Nevada Power v. EZ Paso Corporation).

» Provided expert testimony in a complaint seeking to set aside a long-term power contract
and recover damages due to actions allegedly taken by one of the parties during the
California energy crisis (Was Chang u. PacCorp).

>> Provided expert testimony in an action taken in a power contract dispute arising out of the
California energy crisis (PowerEd u. Itcorp).

>> Analyzed and debunked the evidence presented by plaintiffs as evidence of historical
damages in a patent litigation case (Apple u. Microsoft/Hewlett Packard).

>> Provided expert testimony related to damages in as action alleging trade dress infringement
involving greeting cards (BlueMountain v.Hallmark).

>> Provided expert testimony related to damages in an
involving a logo (Polov. Brown,et.al).

alleging trade dress infringement

>> Provided expert testimony in an action related to Telex and X price competition (Western
Union u. AT8T).

Securities and Financial Analysis

» Provided analysis and expert testimony related to stock price manipulation and how the
release of financial information affected analysts' recommendations and share prices. LI.S.
Barford, Kalkwurf and Smith, LI.S. Criminal Courts (Charter Communication).

» Provided expert testimony in a shareholder class action lawsuit alleging damages related to
statements reported in SEC filings by a power marketer during the California energy crisis
(CulpineSecurities Litigation).

» Provided analyses in securities class action related to bond prices. In Re AvestaCorporation

Securities Litigation, United States District Court, Eastern District ofWashington in Spokane.

» Provided quantitative and statistical analysis of trading practices over the course of a 5-year
period and analyzed how trading strategy evolved over time, leading to the company's
financial collapse. In Re SemGroup, U.S. Bankruptcy Court Case No.08-11525 (BLS).

6
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Pacific Economics Group
Economic and Litigation Consulting

>>

Charles ]. Cicchetti, Ph.D.
Before FINRA in an action for improper and/or unauthorized management, control, and
trading of an investment portfolio, provided analysis as a fact witness and an affidavit to the
SEC for a matter related to naked trading of the VIX market index and failure to execute
straddle and strangle trading strategies that caused the fund to lose principal that trader had
pledged was to have been protected.

>> Provided analysis and expert testimony related to issuing shares and their value to settle
litigation, demonstrating that issuing additional shares does not affect the value of the
enterprise to other shareholders.En terasysNetworks, Inc. V. Gulf lnsurance Company, United
States District Court, District of New Hampshire.

>> Testified as to the value of the services to be provided in a contract dispute involving the
breach of a Management Services contract to provide utility services, (Astrum Utility Services
v. City of lndustry)

>> Provided analysis comparing tracking and common stock values. In re SprintNextel,Ionnson
County District Court,Kansas.

» Provided analysis and expert report defending against allegations of the existence of a
collusive cartel operating in the corn sweetener market. Analyzed the structural conditions,
exchange methods, marketing strategies, and evidence of collusive pricing in U.S. markets for
cornsweeteners Gray 8' Company u. Archer Daniel Midland (ADM) et al

» Provided analysis and expert testimony in price fixing case (Southern Union Gas).

>> Provided analysis in unfair marketing practices (U.S. West).

» Provided analysis and testimony in a price fixing case (Southern Union Gas).

>> Provided analysis and testimony with respect to market power in natural gas markets (Koch
Gateway.

>> In several assignments analyzed potential international acquisitions in China, Mexico,
Brazil, New Zealand, the Dominican Republic, and Bolivia for several U.S. utilities and
corporations.

Mergers and Valuations

>> Provided analysis and expert opinion for an Indian Nation with respect to the valuation and
purchase of a coal mine.

7
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» In numerous electric utility mergers, analyzed the value of the companies to be acquired and
made recommendations to Boards of Directors and senior management with respect to which
merger candidates that would be accretive versus dilutive at various acquisition premiums.

» Provided economic valuation analysis and expert testimony for Trans Alaska Pipeline System
(TAPS) in several state regulatory proceedings.

>> Provided a fairness opinion to the SEC in support of a merger offer involving Wisconsin
electric utilities.

>> Provided expert testimony to regulatory commissions in support of several electric utility
mergers.

» Provided expert testimony in a breach of contract action assessing whether the use of the
Hard Rock Café trademark in connection with the hotel/casino entertainment operations
tarnishes or otherwise diminishes the goodwill of the trademark and if so, to what extent
(Hard Rock Cafe International v. Hard Rock America).

>> Provided expert economic analysis with respect to the value of the partnership in an action
involving the dissolution of a medical partnership (Schnitman v. Kantor).

>> Provided expert testimony as to damages in an action to recover loss of license revenue and
unjust enrichment due to various alleged breaches and misappropriations of trade secrets
related to Very Long Instruction Word programming (VLIW Technology u. Hewlett Packard
Company).

>> Provided expert testimony with respect to damages in an action arising from a contract
dispute involving value of a nuclear power plant. (Gulf + Western (Paramount) v. Niagara
Mohawk).

» Testified with respect to Black-Scholes option pricing model, option pricing and the various
factors that affect share value in various energy utility and trading cases.

>> Provided a valuation and analysis of a business unit (copiers) within Xerox.

>> Provided a valuation of an oil refinery located in California.

>> Provided an analysis valuing easements and rights-of-way crossing tribal lands for an
Indian Nation.

Modeling

8

l l IW nu l \II \III l HHl



Pacific Economics Group
Economic and Litigation Consulting Charles ]. Cicchetti, Ph.D.

» In various assignments, designed statistical models, conducted surveys and conducted
marketing experiments. These models have been used for a variety of purposes including
cost/benefit analyses, estimating merger synergies, valuation of property for tax purposes,
and valuation of lost use values in environmental damage actions, among others.

» Testified before the Federal Communications Commission, various regulatory commissions,
and state and federal courts. Co-authored several academic papers on the topic.

» Designed various models to evaluate the economic development benefits of various public
and private development projects to provide expert testimony in litigation and to offer
strategic, managerial and governmental financial and economic advice.

Major Books

» Going Green and Getting Regulation Right,Public Utilities Reports, Inc. March 2009.

» The California Electricity Crisis: What, Why, and What's Next, with Jeffrey A. Dub if and
Colin M. Long, Kluwer Academic Publishers, Iuly 2004

» Restructuring Electricity Markets: A World Perspective Post-California and Enron, Visions
Communications, with Colin M. Long and Kristina M. Sepetys, May 2003

>> The Marginal Cost and Pricing of Electricity: An Applied Approach, with W. Gillen and P.
Smolensky, Cambridge: Ballinger Publishing Company, 1977.

>> The Costs of Congestion: An Econometric Analysis of Wilderness Recreation, with V.K.
Smith, Cambridge: Ballinger Publishing Company, 1976 .

» Energy System Forecasting, Planning and Pricing, ed. with W. Foell for the National Science
Foundation, Madison: University of Wisconsin Monograph, 1975 .

>> Studies in Electric Utility Regulation, ed. with ]. Iurewitz for the Ford Foundation Energy
Policy Project, Cambridge: Ballinger Publishing Company, 1975 .

» Perspective on Power: A Study of the Regulation and Pricing of Electric Power, with E.
Berlin and W. Giller for the Ford Foundation Energy Policy Project, Cambridge: Ballinger
Publishing Company, 1974.

9
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Pacific Economics Group

Charles ]. Cicchetti, Ph.D.
Forecasting Recreation in the United States: An Economic Review of Methods and
Applications to Plan for the Required Environmental Resources,Lexington: Lexington
Books, lune 1973.

>> Alaskan Oil: Alternative Routes and Markets, for Resources for the Future, Baltimore: Ions
Hopkins University Press, December 1972.
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Q- Who are you?

I am the same Charles J. Cicchetti, Ph.D. who previously filed testimony in this

proceeding.

Q. What is the purpose of this testimony?

The Energy Freedom Coalition of America (EFCA) asked me to provide Reply

Testimony to the Direct Testimony filed on March 11, 2016 by Mr. Robert Gray

of the Utilities Division of the Arizona Corporation Commission (Staff), and Mr.

Lon Huber on behalf of the Residential Utility Consumer Office (RUCO). Both

experts address various aspects of Tucson Electric Power Company's (TEP) 2016

Renewable Energy Standard and Tariff (REST) Application to expand TEP's

Utility-Owned Residential Solar (TORS) program and to initiate its proposed

Utility-Owned Residential Community Solar (RCS) program.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

Reply to Mr. Gray of the Utilities Division

Q. What are your areas of disagreement with respect to Mr. Gray of the Staff?

A. First, I illy agree with some of his fundamental conclusions:

•

•

18
19
20
21
22
23
24
25
26

•

"Staff does not believe that these programs are the most cost-effective
means for TEP to address REST compliance requirements."l
" ...Staff believes TEP should primarily focus its efforts on no cost or least
cost options."2
" ...the Commission made indications that it preferred to not spend
ratepayer dollars for a company to address compliance if it was not
necessary to do so."3

27

Nevertheless, I disagree with how Mr. Gray seems to resolve these matters in this

specific proceeding.

28
29 Q-

30

Do you believe Mr. Gray's testimony draws appropriate conclusions from his

opposition to TORS Program expansion?

1 Direct Testimony of Robert Gray, page 4 lines 6-7.
2 Id. page 5 lines 8-9.
3 Id. page 4 lines 24-25.

A.

A.

1



No. Mr. Gray's views concerns regarding "expansion" of the TORS program are

neither ambiguous nor tentative. Nevertheless, I believe he fails to draw the

logical conclusions that stem from his basic opinion.

My interpretation of the Commission's REST Rulemaking proceeding,

which Mr. Gray noted, is that TEP should not expand its pilot TORS program

because TEP can request a waiver at no cost to "other" ratepayers if the existing

third-party market is permitted to grow and remain viable. Mr. Gray comes close

to my conclusion, but I think he falls short, when he expresses that :

" ... Staff upon further reflection does also have

some concern with the use of a utility's tariffs to
offer subsidized services that compete with third

party service providers. Absent fulfillment of the
pilot program requirements and a demonstration

that the rooftop program is cost competitive with a
similar community solar program or other similarly

situated resources, Staff does not plan to support an
expansion of the TORS program in the future."4

Mr. Gray seemingly ignores the fact that no ratepayer money would be

used to finance the DG solar systems that third parties provide. I agree that TEP

has failed to perform a benefit cost analysis and has not organized an advisory

committee. Regardless, the Commission's admonition that it prefers "no cost or

least cost" compliance is more than a sufficient reason to reject the TORS

program expansion, which uses ratepayer money-something is always more than

nothing- and unreasonably (and anticompetitively) Lmdermines third party

competitors.

Mr. Gray ties any possible future Staff support of the TORS program to a

cost comparison with the RCS program. This is not the alternative Staff should

use for comparison purposes. Mr. Gray misses the point that neither the TORS

program expansion nor the proposed RCS program should be allowed to go

forward as rate base projects that TEP ratepayers are required to cross-subsidize.

Id. page 11 lines 20-26.

2
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Finally, Mr. Gray explained in his testimony in this proceeding that the

Commission has signaled it will allow TEP to comply with its renewable energy

standard requirements by seeking a waiver. More specifically, Mr. Gray stated

In the Commission's track and record proceeding...and the resulting REST

Rulemaking process...the Commission sent a clear indication that requesting a

waiver of some portion of REST requirements was a viable option for a utility

who would not otherwise be able to demonstrate compliance with the REST rules

with the added benefit that a waiver would not require any further ratepayer

funding

1 1 Q Do you agree with Mr. Gray's views with respect to TEP's RCS proposal?

No. Mr. Gray discusses residential community solar at a conceptual level and

ignores TEP's specific RCS proposal. For example, he explains that third parties

could own community solar projects." While this observation is conceptually

correct, this observation is not consistent with what TEP proposes: to enter the

residential community solar market segment as a rate-based regulated utility that

would offer its RCS customers all their electric usage for a flat-rate bundle

charge, fixed for 10 years. These characteristics would make it virtually

impossible for third parties to compete because the playing field is skewed in

favor of TEP. As I discuss in detail below, the solution is to require TEP to enter

the DG solar market segment through a separate non-utility affiliate. In this way

competition for residential community solar would proceed on a level playing

field with all entrants having equal access to potential customers and subject to

the same regulatory terms and market risks

26 Q Do you have additional concerns with Mr. Gray's testimony

Yes. Mr. Gray recognizes that barriers to renters and other retail customers would

Id page 4, lines 7-14
Id. page 12, line 25-26
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continue under TEP's proposed RCS program.7 Nevertheless, he states TEP and

the Commission could address these matters in the current general rate proceeding

in Docket Number E-0l933A-15-0322.8 However, if the Commission adopts a

separate affiliate requirement for TEP provision of residential community solar,

that outcome would eliminate the need to address the RCS program in TEP's

upcoming rate case and no need for a prudence evaluation or for approval of new

tariff riders.

Q . Does Mr. Gray make an attempt to address the ability of third-party

community solar developers to compete with TEP's RCS program?

No. Mr. Gray merely claims that third party developers or co-operatives could

build community solar.9 He does not address how only TEP, and no third-party

community solar developer, could freeze current monthly utility payments, apply

for tariff terms or agreements across multiple customers, and freely coordinate

and integrate into TEP's grid and operating systems. These differences make the

opportunity for third-party developers of community solar systems nothing but an

abstract theory or concept. Finally, no third party community solar developer can

use cost of service regulation to finance its investments and to spread operations,

market, and utilization risks across all their retail customers.

Put simply, no community solar developer could reasonably compete with

TEP.

Reply to Mr. Huber, testifying on behalf of RUCO

Q.

A

Do you disagree with Mr. Huber?

1

2

3

4

5

6

7

8

9

10

1 1

12

13

1 4

1 5

16

17

18

19

20

21

22

23

24

25

26

27

Yes I do.

7 Id page 16, lines 12-15.
s Id page 17, lines 3-5.
9 Id. page 16, lines 20-22.

A.
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Q

Q- Why do you disagree with Mr. Huber's testimony?

Mr. Huber states, "In general, RUCO is supportive of the filing," referring to

TEP's 2016 REST filing.1° He concludes that expanding the TORS program is

largely a matter of "prudence...for the upcoming rate case."1l

RUCO is not making any claims that TEPS' expanded or future rooftop solar

investments are prudent and that RUCO will analyze "cost parity" in the TEP rate

€a2€_12

He adds that

I disagree with Mr. Huber's conclusions, including the suggestion that the

issues raised by TEP's proposals should be kicked down the road to the next rate

case. First, third-party developers are financed using non-utility money, and no

other customers bear any direct costs or accept risks. Kicking any regulatory

determination of cost parity between customer-owned and financed rooftop DG

solar and utility-owned, all ratepayer financing and risk sharing to the next rate

case would needlessly result in uncertainty, a loss of efficiency, and would

undermine non-regulated competitors. The separate subsidiary requirement that I

recommend would directly address these problems.

1

2

3

4

5
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20
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23
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26

27

Q. Are there any additional reasons why you disagree with Mr. Huber's

conclusions?

Yes, the second basis for my disagreement with Mr. Huber is that he avers that

TEP participation in rooftop solar under flat-rate bundled pricing simply

represented "a diversity of business models." He also quibbles, in my opinion,

that there was alma st no regulated utility participation in the competitive rooftop

solar market segment.13 In making these unsupported assertions, he ignores all of

the fundamental issues raised by TEP's proposals related to competitive

foreclosure, ratepayer burden, cross-subsidization, and risk spreading to non-

participants. Put differently, a mere "diversity of business models" misses the

10 Direct Testimony of Lon Huber, page 2, line 18.

11 Id. page 3, line 3.

12 Id. page 4, lines 6-1 l .
13 Id. page 6 lines 2-9.

4.

A.

A.
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stark reality that TEP's proposals almost certainly will eliminate the existing

vibrant competitive market segment for DG solar.

Q. Do you agree with his "approaches" to explore "a third party-centric

community solar model of equivalent size"?14

No. Mr. Huber once again misses the core point - that without requiring TEP's

participation in DG solar through a separate subsidiary, no third party-centric

model could possibly survive. Moreover, he once again kicks the details

downstream, suggesting that the details can be resolved, "through a stakeholder

process with a program filing for Commission consideration in the 2017 REST

plan."l5 The fact that TEP has not formed the mandated Advisory Council makes

this a very dubious approach. There are problems that cannot be cured simply by

allowing third-party entry, as RUCO suggests, merely as an "additional" business

model-along with TEP's rate-based offering.

Like Mr. Gray, Mr. Huber does not seem to consider how only TEP, and

no third-party community solar developer, could freeze current monthly utility

payments, apply for tariff terms or agreements across multiple customers, and

freely coordinate and integrate into TEP's grid and operating systems. These

differences make the opportunity for third-party developers of community solar

systems nothing but an abstract theory or concept. Finally, Mr. Huber does not

seem to recognize that no third-party community solar developer can use cost-of-

service regulation to finance its investments and to spread operations, market, and

utilization risks across all their retail customers.
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Q. How can these differences be addressed, assuming the Commission seeks to

encourage community based solar?

Competition should be on a level-playing field. As noted above, this means the

Commission should require TEP to form a separate non-utility affiliate for

14 Id. page 6 lines 12-13.

15 Id. page 6 lines 13-14.

A.

A.
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community solar. I would also require such a non-utility affiliate for any TORS-

type rooftop solar installations. Forming a separate non-utility affiliate would

address simultaneously the ratepayer burden, cross-subsidization, and prudence

issues. It would render moot the question of the appropriate tariff structures for

the rooftop and proposed community Riders. If the Commission ordered the

separate subsidiary outcome in this proceeding, there would be no need to address

the TORs and RCS programs in TEP's rate case. TEP would need to adhere to

Commission-approved codes of conduct, including a competitive code of conduct

focusing, for example, on branding and access to usage profile and grid

information, as well as requiring that the transfer of goods and services from the

utility to its subsidiary be at the greater of fully allocated costs or fair market

value.
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Q- Do you agree with Mr. Huber's conclusions with respect to tariffs and

regulations for any third party community solar developer?

No. I think the same rules and tariff principles should apply to all competitors in

any nascent community solar market segment. Mr. Huber explains that RUCO is

not pushing a specific model, and specifically RUCO is not advocating support

for virtual full retail net metering. 16 The necessary condition is that all

competitors should be treated the same.

The best way to ensure this outcome is to require that if TEP participates

M this market segment, it should do so through a non-regulated affiliate under

affiliated interest regulations and constraints, and with no preferential treatment

by TEP." The affiliate's focus should be the design and offering of products

predicated on the fact that distributed solar, including community based solar that

16 Id. page 6 lines 17-20.
17 For example, is my understanding that TEP (through its parent holding company) has established a
separate affiliate, Southwest Energy Solutions, Inc. to provide competitive services, e.g., back-up
generation services. http://www.swenergysolutions.com/solutions generatorphp. This separation is
consistent with the Colnmission's separate affiliate requirement for competitive services, R14-2-1615 (B),
and has been specifically approved with respect to TEP and its affiliates in Commission Order 75033, April
23, 2015.

7
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TEP proposes to offer, should not be part of any utility's regulated monopoly.

For these reasons, the Commission should consider a stakeholder process

that establishes the rules and mechanisms for both third parties and any non-utility

TEP affiliate that seek to provide DG community solar in TEP's service territory.

6 Q- Does this complete your reply testimony?

Yes.

8
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Executive Summary

This testimony on behalf of the Energy Freedom Coalition of America
("EFCA") responds to the request of Tucson Electric Power ("TEP") for
Commission approval of this Renewable Energy Standard and Tariff ("REST")
Application to expand one utility-owned residential solar distributed generation
("DG") program and to initiate another. EFCA opposes approval of these
programs.

TEP has argued that its utility-owned residential solar programs will reduce
the "cost shift" to non-participating ratepayers that TEP alleges to result from
residential solar DG systems installed by third parties and compensated under net
energy metering ("NEM"). This testimony demonstrates that this is not true, and
that the two proposed TEP-owned solar programs would cost TEP ratepayers an
additional $2.1 million per year, or $53 million over their 25-year lives, compared
to the costs of a comparable amount of "free market" solar developed under
current NEM rules.

These higher costs would result for several reasons. First, TEP has set the
fixed monthly prices for these programs at less than the full revenue requirements
for these solar DG programs, once they are in TEP's rate base. Second, TEP
proposes to provide the subscribers to these programs with two valuable options
first, the option to use an additional 15% of the subscriber's historical usage for
free, and, second, to purchase any additional electricity beyond that initial free
15% allowance at a fixed price that does not change for 25 years. These
opportunities are not available to free market solar customers under net metering
who must pay the going retail rate for every kph that they use above the amount
of power that their system provides. Further, these aspects of the TEP program
give subscribers less incentive to use energy efficiently than does net metering
NEM preserves the same incentives to use energy efficiently that non-solar
customers face.

We observe that TEP's expected costs for these solar DG programs appear
to be too low, because TEP has not accounted fully for all program costs. TEP's
stated program costs include only equipment, installation, and permitting costs
and TEP would charge subscribers for just a nominal amount of "incremental
administrative costs. Yet TEP clearly would use its existing, embedded
administrative & general (A&G) resources to provide overhead services to these
programs, has not accounted for these costs in a fully allocated manner. When
these A&G costs are added, TEP's costs for its solar programs are not different
than reported costs for third-party solar installations in Arizona.

Crossborder Energyi
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1. INTRODUCTION / QUALIFICATIONS

Please state for the record your name, position, and business address.

Al: My name is R. Thomas Beach. I am principal consultant of the consulting firm

Crossborder Energy. My business address is 2560 Ninth Street, Suite 213A,

Berkeley, California 94710.

Please describe your experience and qualifications.

AS : My experience and qualifications are described inmy curriculum vitae, attached

as Exhibit 1. As reflected in my CV, I have more than 30 years of experience in

the natural gas and electricity industries. I began my career in 1981 on the staff at

the California Public Utilities Commission ("CPUC"), working on the

implementation of the Public Utilities Regulatory Policies Act of 1978

("PURPA"). Since 1989, I have had a private consulting practice on energy

issues and have appeared, testified, or submitted testimony on numerous

occasions before state regulatory commissions in Arizona, California, Colorado,

Idaho, Minnesota, Nevada, New Mexico, North Carolina, Oklahoma, Oregon,

Georgia, South Carolina, Texas, Utah, Vennont and Virginia. My CV includes a

list of the fontal testimony that I have sponsored in various state regulatory

proceedings concerning electric and gas utilities.

Please describe more specifically your experience on issues concerning solar

distributed generation.
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AS: In addition to working on the initial implementation of PURPA while on the staff

at the CPUC, in private practice I have represented the full range of qualifying

facility ("QF") technologies - both renewable small power producers as well as

gas-fired cogeneration QFs - on avoided cost pricing issues before the utilities

commissions in California, Idaho, North Carolina, Oregon, Utah, and Nevada.

With respect to benefit-cost issues concerning renewable distributed generation

("DG"), I have sponsored testimony on net energy metering ("NEM") and solar

economics in California, Colorado, Idaho, Minnesota, New Mexico, North

Crossborder Energy1
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Carolina, South Carolina, Texas, and Virginia. In the last three years, I have co-

authored benefit-cost studies of NEM or solar DG in Arizona (focusing on

Arizona Public Service ["APS"]), Colorado, North Carolina, and California. I

also co-authored a chapter on Distributed Generation Policy in America 's Power

Plan, a report on emerging energy issues, which was released in 2013 and is

designed to provide policymakers with tools to address key questions concerning

distributed generation resources. I recently submitted testimony on behalf of The

Alliance for Solar Choice ("TASC") in Docket No. E-000001-14-023, the

Commission's investigation into the value and cost of distributed generation.

That testimony includes an update to Crossborder's benefit/cost study of DG on

the APS system.

On whose behalf are you testifying in this proceeding?

A4 : I am testifying on behalf of the Energy Freedom Coalition of America ("EFCA").

11. BACKGROUND: TEP'S UTILITY-OWNED SOLAR PROGRAMS

A. TEP-Owned Residential Solar

Please describe briefly the first of the two utility-owned solar programs that

TEP is proposing in this docket.
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A5: The first program is an expansion of the TEP-Owned Residential Solar ("TORS")

program. The Commission's Order No. 74884 in the 2014 REST docket (Docket

No. E-01933A-l4-0248) approved an initial phase of the TORS program as a

limited pilot program, and thus required TEP to obtain Commission approval for

any further expansion.1 TEP is requesting that further approval in this REST

proceeding. The initial program was limited to 600 customers and a budget not to

exceed $10 million, the utility expects to reach these limits in August 2016.2 TEP

1

2
Order No. 74844, at p. 18, Paragraph 70.
TEP Testimony of Carmine Tillman, at p. 9.

2 Crossborder Energy
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now seeks authority to expand the program by up to $15 million and an additional

1,000 customers.3
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Under the TORS program, the Company owns and operates a solar facility on a

customer's residential premise, and in exchange the customer receives a fixed

monthly bill that is roughly equivalent to their average bill today. TEP calculates

the size of the solar DG system (in kw) needed to meet the customer's historical

usage, assuming a solar DG system output of 1,900 kph per kW annually. TEP

then charges the customer a fixed monthly rate of $16.50 per kw, plus certain

surcharges. This rate will remain fixed for a period of 25 years. Customers are

allowed the option, at no additional cost, to increase their usage by as much as

15% above their historical usage. Thus, an average customer who uses 950 kph

per month (11,400 kph per year) would receive a 6 kW system and would pay

$99 per month (6 kW X $16.50 per kW). TEP will apply for recovery of the costs

of these utility-owned solar DG systems in an upcoming rate case.

TEP states that it has installed 75 TORS systems as of February 10, 2015

(presumably this is an error and should be 2016), with 158 pending installations

and a total of 344 systems in process.4 The utility reports that it expects to

average $2. 18 per watt-DC for the complete installation of TORS systems, based

on costs of $0.92 per watt for panels and inverters, and average third-party

installation costs, including all balance-of-system costs, of $1 .26 per watt.5 TEP

personnel have also reported costs of $2.25 per watt-DC installed in a

presentation at the National Renewable Energy Lab (NREL) about their initial

experience under the TORS program.6

3 2016 REST Plan, at p. 10.
4 TEP Tillman Testimony, at p. 9.

5 Ibid., at p. 18.
See presentation at NREL by Justin Orkney of TEP, TheReal Line-Side Tap (January 16, 016), at Slide

23. Hereafter, the "NREL Presentation." This document is available at
http://www.nrel. gov/tech_deploymentfpdfs/20 l6-0 l -2 l _utility-participation-rooftop-solar-pv-market.pdf.

- 3 - Crossborder Energy
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B. TEP-Owned Residential Community Solar Program

Q: Please describe the new solar program for which TEP seeks approval in this

REST application.

This program would be similar in structure to the TORS program, except that the

solar generation would come from a Company-owned central station solar DG

facility, not from an individual solar DG system on the customer's premises. TEP

proposes to spend up to $10 million to develop a utility-scale "community" solar

facility with a capacity of about 5 MW that is interconnected to the Company's

distribution system. Again, the customer who subscribes to this Residential

Community Solar ("RCS") program would have their equivalent solar capacity (in

kw) calculated, and would pay the utility a fixed monthly rate of $17.50 per kW

to receive power from the equivalent capacity in the community solar facility.

Thus, a customer who uses 950 kph per month would subscribe to 6 kW of

community solar capacity at a fixed monthly cost of $105. As in the TORS

program, the customer would receive the free option to increase their usage by as

much as 15% above their historical usage. The term of the customer's contract to

participate in this program would be 10 years, compared to 25 years under the

TORS program.7

III. THE TRUE RATEPAYER COSTS OF THE TEP-OWNED SOLAR

PROGRAMS

A. The Staff's Analysis Ignores TEP's Rate Base Costs.
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Q: What is TEP's primary justification for these utility-owned solar programs?

The utility contends that its utility-owned residential solar programs will reduce

the alleged "cost shift" to non-participating ratepayers, compared to residential

7 See TEP Tillman Testimony, at pp. 21-22.

Crossborder Energy
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Existing, Non-solar
Customer

Free market,
Net-zero Customer

TORS Customer

Customer
Charge

$10.00 $10.00

Delivery
Margin

$20.20

Fixed
Costs

$30.80

Fuel
Costs

$32.00

Monthly
Payment

$93.00

Total Monthly
Payment

$93.00 $10.00 $93.00

ll I I

1 "free market" solar DG installed by third-party installers and compensated

through NEM. 82

3

4

5

6

7

8

Q: What evidence does the utility cite to show this?

TEP points to an analysis that Commission Staff presented comparing three

hypothetical customers with identical electric consumption: a non-participating

customer, a "free market" solar customer who reduces her bill to zero, and a

participant in the TORS program. TheStaff presented a chart showing the

payments made to TEP by each of these customers:9

10
11 Table 1: Sta]f's Analysis (showing average monthly costs)

12
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15

16

17
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19

The utility recovers essentially the same revenue from the TORS customer that it

does from the regular, non-solar customer. TEP claims that, from the revenue

recovered from the TORS customer, it would apply the customer charge, delivery

margin, and fixed costs (totaling $6l) to its costs. Thus, the utility claims it

would not seek to recover these costs from other. In contrast, TEP collects only

the $10 customer charge from the free market solar customer, with the other $5 l

collected from other ratepayers. Based on this accounting, TEP argues that the

8 Ibid,atpp.l5-17.
5 Crossborder Energy



TORS program results in a shift of fewer costs to non-participating ratepayers

than does free market so1ar.9

4 Q What is wrong with this picture?

The problem is that the Staff analysis completely leaves out the costs of the

utility-owned solar facilities, which will be recovered in TEP's future rates when

these facilities are added to TEP's rate base in a future rate case. The unanswered

questions to date concerning the TORS program are: first, what these rate base

costs will be, and second, whether these costs will be offset by the revenues from

the TORS program's subscribers at the fixed monthly rates for 25 years. For

example, for the TORS program, if the utility dedicates $61 per month from these

revenues to its other system costs, as TEP has said that it will do, it would have

only $32 per month to cover the costs of the utility-owned solar, as Mr. Tilghman

admits on page 16, line 26 of his testimony. The obvious problem is that $32 per

month is clearly inadequate to cover the costs of the TEP-owned solar facilities.

The present value of 25 years of payments of $32 per month at a 7.26% discount

rate (TEP's current before-tax weighted average cost of capital ["WACC"]) is

$4,236, or just $0.77 per watt for the exemplary 5.53 kW solar DG system in the

Staffs example. This is far below even TEP's stated solar costs of about $2.20

per watt (which, as discussed further below, is unrealistically low). It is simply

not credible that TEP will be able to obtain residential solar at this price - this

does not even cover TEP's stated costs of $0.92 per watt for the panels and

inverters, let alone the installation costs, the other "soft" costs for these facilities,

and a fully-allocated share of TEP's own A&G costs. In fact, as I will show

below, even the full $93 per month in revenues from the exemplary TORS

customer will not cover TEP's solar costs if those costs are recovered through the

utility's rate base

Ibid, at pp. 16-17

6 Crossborder Energy
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Q: Does the TORS program provide any additional benefits to subscribers that

are not provided to free market solar customers under net metering

A: Yes. Under TEP's program, the TORS customers would have the option to

increase their usage over time by up to 15%, at no additional charge. In addition

even if the TORS customer exceeds the 15% free allowance for incremental

power, it can purchase additional electricity at the original fixed rate at any time

over the 25-year period, even if TEP's rates have increased substantially

compared to when the customer joined the program. This fixed rate is effectively

10.42 cents per kph." Finally, the output of a solar DG system degrades over

time, typically by 0.5% per year, yet the price paid by the customer under the

TORS program remains fixed even though the utility gradually has to replace the

fixed-price solar generation with more expensive system power. The value of this

option to obtain free or fixed-price electricity over a 25-year period from TEP is

significant (about $25 per month,11 as I discuss below), and is not priced into the

cost of the TEP programsor considered anywhere in the utility's or Staff" s

analyses.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

In contrast, a free market solar customer enjoys none of these benefits. If

a free market solar customer uses more power than his system produces, that

customer must pay TEP the full, current retail rate for every extra kph, whatever

the going rate is at that time. 12 The same is true when the NEM customer must

replace his degraded output with utility power. As a result, the more favorable

terms for the TEP programs would place free market solar at a significant and

undue competitive disadvantage in the market.

10 $0.1042/kWh = ($l6.50/kW-month X 12 months) / 1,900 kph / kW
11 The value of this option to use free electricity increases over time as TEP's rates increase. As a result
to be comparable to the fixed prices for the TORS program, we calculate the value of this option on a
levelized basis over 25 years, assuming2.5% annual rate escalation and a 7.62% discount rate

7



Do the same issues exist for the TEP-Owned Community Solar program?

Yes. As with the TORS program, TEP has not estimated what the rate base costs

of the 5 MW RCS facility will be, in comparison to the revenues for the program

based on the proposed $17.50 per kW cost to subscribers. The subscriber to the

RCS program also benefits from the option to use 15% more electricity for free,

the lifetime fixed price for additional power, and the protection against system

The Real Costs of TEP's Solar Programs Will Exceed TEP's

Revenues.

Have you calculated the costs to ratepayers when TEP's solar programs are

placed into rate base?

Yes. We have used a model of utility rate-based cost recovery of renewable

generation technologies, developed by the consultants Energy and Environmental

Economics (ET) for the Western Electricity Coordinating Council ("the WECC

Model"), of which TEP is a member. 13 We used the WECC Model to calculate

TEP's 25-year revenue requirements for the TORS and RCS programs. The only

significant changes that we made to this model were to use TEP's current

financial parameters (a before-tax WACC of 7.26%) and to reduce the annual

O&M costs to TEP's stated 3.5 cents per watt-year (835 per kW-year).

23 Q: What did you use as the capital costs?

At the low end, we use TEP's stated PV costs of $2.18 per watt-DC for the TORS

program, and $1 .65 per watt-DC for the RCS program.

TEP's stated costs for these programs have not included its fully allocated

overhead costs. For example, there are the following issues with TEP's

accounting for the overhead costs of the TORS program:

This WECCGeneration Costing Tool model is available on the E3 website at
https://ethree.com/public_projects/renewable_energv_costing_tooLphp.

8 Crossborder Energy
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TEP's testimony says that it "has not marketed" the TORS
program. 14 Yet the utility clearly has used website resources, its
media contacts, and electronic newsletter to publicize the program
as stated in the "Program Marketing" slide of the NREL
Presentation, whose title suggests that the utility has indeed
marketed the program. TEP has curated a lengthy list of interested
customers, and has developed information explaining how the
program works. 15

10

11

12

13

14

TEP is using the value of its reputation and goodwill to market this
program, as the NREL Presentation makes clear. Le

The utility has used its established procurement processes to
purchase panels and inverters, as well as its Materials Management
Services and a portion of a company yard to store and distribute
this equipment. The NREL Presentation also shows that TEP uses
its internal workflow management system to manage its allied
contractors. 17

15

16

17

18

19

20

21

22

23

24

25

TEP clearly has incurred corporate overhead expenses for
designing these programs, for developing customer application
materials, for developing, bidding, and administering the contracts
with its allied installers, and for securing regulatory approval for
the TORS program.

TEP does charge the customers chosen for the program a $250 application

fee, to cover "incremental labor and administrative costs."

clearly does not represent a fully allocated share of TEP's embedded general plant

and overhead costs, as it amounts to just $150,000 for the initial 600 customers

26

27

28

29

30
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32
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35

Q: How would you estimate TEP's fully allocated general plant and overhead

costs for these programs?

TEP's general plant averages 6.9% of its rate base, using the last four

years of available FERC Form l data (201 l-2014). The Company's

reported A&G expenses are about $75 million per year, or 0.8 cents per

14

15

16

17

18

Tillman testimony, at p.9.

ibid., at p. 6
Ibid., at Slide 18.
See NREL Presentation, at Slides 20-21 .
Tillman testimony, at p. 8.
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kph. Typical reported customer acquisition costs in the solar industry are

9% of system costs. 19 Adding these to the Company's reported costs of

$2.18 per watt-DC for equipment and installation yields a total cost of

$2.85 per watt-DC for the TORS program, which is within the range of

reported third-party residential PV system costs in Arizona.20 Thus, we

use $2.85 per watt-DC as the high end of our range of TORS costs. For

the RCS program, adding our estimate of fully allocated general plant,

A&G costs, and customer acquisition costs results in a cost of $2.20 per

watt-DC, which is close to the $2.30 per watt-DC reported by LBNL as

the median cost of utility-scale solar in 2014, as shown in the following

figure.2l
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Figure 6. Installed Price of Utility-Scale PV and CPV Projects by Installation Year

See J. Seel, G. Barbose,and R. Wiser, Why Are Residential PV Prices So Much Lower in Germany
than in the US.: A Scoping Analysis (Lawrence Berkeley National Lab, February 2013), at Slides 26 and
37, showing that customer acquisition costs (excluding system design costs) are 9.4% of total system costs.
Also, B. Friedman et al.,Benchmarking Non-Hardware Balance-ofSystem 6$(W Costs for US
Photovoltaic Systems, Using a Bottom-Up Approach and Installer Survey - Second Edition (National
Renewable Energy Lab, October 13, 2013), at Table l. showing customer acquisition costs at 9.2% of
overall system costs. Available at l1tlp:!!» vww'.nrcl.gov/docs/fyl4ostii604 I ".pdf`.

See Figure 24 in Galen L. Barbose and N a i r R. Darghouth, Tracking the Sun VIII: The Installed Price
ofkesidential and Non-Residential Photovoltaic Systems in the United States (LBN L, August 20 l 5).
Available at httpsr'!emp.Ibl.gov/sites-'all/files/lbnl- I88238 ..2.pdf.

From Mark Bolinger and Joachim Seel, Utility-Scale Solar 2014: An Empirical Analysis of Project
Cost. Performance, and Pricing Trends in the United States (LBNL, September 20]5). Available at
https:#emp.lbl.gov/sitesfalllfilesflbnl- I 0009 l 7.pd1`.
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Program

TEP TORS Program
2.18 1,356 113
2.85 1,688 141

TEP Community
Solar

1.65 1,092 91

2.20 1,366 114
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Q: What are the rate base costs for TEP's solar programs?

Table2 shows the 25-year levelized costs for the TEP solar programs if 100% of

the costs are found to be prudent, are placed into TEP's rate base, and are

recovered over 25 years under standard utility ratemaking. I show the results, in $

per month, for the range of capital costs discussed above. These calculations use

the WECC Model of utility rate base cost recovery, with TEP's current capital

structure and authorized cost of capital. I have modeled a customer using 11,400

kph per year, in other words, a net zero customer when served by 6 kW-AC of

solar capacity whose output is 1,900 kph per kw. This is the same example

discussed by Mr. Tillman and Mr. Jones in their testimony for TEP.

11
12 Table 2: Rate Base Costs for the TEP Solar Programs, for a 6 kW system
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Thus, under both of the capital cost scenarios for the TORS program, TEP's rate

base costs arehigher than the $99 per month that TEP proposes to charge a 6 kW

TORS customer. The proposed charge for a 6 kW customer in the TEP RCS

program - $105 per month - falls between the two scenarios for the rate base

costs for the RCS program. However, as discussed below, there are additional

delivery and optionality costs that must be added to the RCS program costs

Thus, neither of the TEP solar programs will makeany of the $61 per month

contribution to TEP's fixed costs that the utility touts. In fact, they will be more

expensive and more burdensome for TEP's non-participating ratepayers than a

comparable amount of free market, net metered solar.

11
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Q: Why does rate base treatment of TEP's solar program costs result in such

high costs for non-participating ratepayers?

As noted by Dr. Cicchetti, the rate base for a utility generation asset depreciates

over the life of the asset, resulting in cost recovery that is front-loaded into the

early years of the asset's life. In comparison, the pricing in typical PPAs or leases

for renewable resources are levelized over the contract life. This difference

results in significantly higher costs for rate base recovery. There also can be

differences in the cost of capital and more favorable federal income tax benefits

available to independent generation companies compared to regulated utilities.

Generally, all else being equal, utility cost recovery through rate base is

significantly more expensive than merchant PPAs or leases, as a result of the

front-loaded cost recovery through rate base and the disparate tax benefits.

Q: Are there additional costs for other TEP ratepayers from, first, the option

the TEP programs would provide to use 15% additional electricity for free,

and second, the guaranteed fixed price for power for 25 years?

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21
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23

24

25

26

27

28

29

30

31

Yes, there are. If a TORS subscriber increases its electric consumption above the

historical amount on which the customer's monthly fixed price is based, the first

15% of additional usage is free. After that, the customer is charged the original

fixed energy price for further usage above the complementary first 15%, no

matter when in the next 25 years this extra usage occurs. These generous aspects

of the TEP program give subscribers less reason to use energy wisely compared to

NEM. NEM maintains the same incentives to use energy efficiently that a non-

solar customer faces.

We have compared the cost of such incremental power use by (1) a TORS

customer whose electricity use is originally 11,400 kph per year and then grows

at 2% per year to (2) a free market NEM customer with identical electric use (also

growing at 2% per year) and a 6 kW net metered solar DG system. These

calculations assume that TEP's rates increase at the rate of inflation (2.5% per

year), and also consider the fact that the NEM customer must pay to replace the

- 12 - C r o s s b o r d e r  E n e r g y



solar output it loses to degradation, while the TORS customer does not. The

result is that the TORS customer will pay $25 per month less for this incremental

power use than will the identical NEM customer, as a result of the TORS

program's 15% allowance of free electricity, its fixed-price guarantee for 25

years, and the fact that TORS pricing does not consider system degradation.

Q: Are there any other costs that TEP has failed to attribute to its solar

programs?

Yes. The output from the centralized 5 MW RCS facility will not be delivered

into the grid in the same location as the premises where the program's subscribers

will consume this power. Thus, TEP must wheel the RCS output across its

distribution system for delivery to subscribers at many different locations. As a

result of the delivery service that TEP clearly would provide to subscribers in this

program, TEP should include its delivery margin as a cost of the RCS program.

This would be consistent with the typical design of community solar programs in

other states, such as Colorado and California, where community solar subscribers

must continue to pay the utility's full delivery charges.

Q: Can you summarize the net costs for TEP ratepayers of the two TEP-owned

solar programs and a free market solar DG system, for the same exemplary

residential customer using 11,400 kph per year?

1

2

3

4
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30

31

Yes. This comparison is presented in Table 3, which includes all of the costs

discussed above as well as the revenues that TEP would realize from the monthly

charges assessed to all of these customers. The table illustrates that the TEP-

owned solar programs would be significantly more expensive for TEP's non-

participating ratepayers than if the same solar capacity were provided by an

existing free market solar installation under NEM.

This comparison has not considered the benefits of residential solar,

because I assume that all of these systems provide the same benefits. Nor do I

consider the lost retail rate revenues, because they are the same for each of the

- 13 - Crossborder Energy
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four alternatives in Table 3. I conclude that, if there is a cost shift as a result of

solar DG on TEP's system, the utility's proposed utility-owned programs actually

would increase the cost shifts compared to a similar amount of customer-owned

or third-party-owned systems developed under NEM.

Table 3 also shows the potential impacts of the higher monthly customer

charge, the demand charges, and the lower export rate that TEP has proposed for

net metered solar facilities in its pending GRC (Docket No. E-01933A-15-0322).

The utility's GRC proposal would further reduce the ratepayer costs of net

metered, free market solar, but would have no impact on the ratepayer costs of the

utility-owned solar programs. Thus, TEP's GRC proposal would further

disadvantage free market solar compared to the subsidized programs for TEP-

owned solar that the utility has proposed.

14 Crossborder Energy
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Have you calculated the total additional costs to TEP ratepayers from the

proposed utility-owned solar programs, compared to the alternative of a

similar amount of third-party-developed, free market solar in TEP's service

territory?

Yes, I have. Based on the costs shown in Table 3, and assuming the use of the

more reasonable fully allocated capital costs for the TEP-owned programs, the

additional costs to TEP's ratepayers for the 1,600 installations in the TORS

program and the 5 MW of community solar are $2.1 million per year, or $53

million over the 25-year lives of these programs.

Does this conclude your prepared direct testimony?

Yes, it does.

14 Crossborder Energy
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R. THOMAS BEACH
Principal Consultant Page 1

Mr. Beach is principal consultant with the consulting firm Crossborder Energy. Crossborder
Energy provides economic consulting services and strategic advice on market and regulatory
issues concerning the natural gas and electric industries. The firm is based in Berkeley,
California, and its practice focuses on the energy markets in California, the western U.S., and

Since 1989, Mr. Beach has had an active consulting practice on policy, economic, and ratemaking
issues concerning renewable energy development, the restructuring of the gas and electric
industries, the addition of new natural gas pipeline and storage capacity, and a wide range of issues
concerning independent power generation. From 1981 through 1989 he served at the California
Public Utilities Commission, including five years as an advisor to three CPUC commissioners.
While at the CPUC, he was a key advisor on the CPUC's restructuring of the natural gas industry in
California, and worked extensively on the state's implementation of the Public Utilities Regulatory
Policies Act of 1978.

AREAS OF EXPERTISE

> Renewable Energy Issues: extensive experience assisting clients with issues concerning
Renewable Portfolio Standard programs, including program structure and rate impacts.
He has also worked for the solar industry on rate design and net energy metering issues, on
the creation of the California Solar Initiative, as well as on a wide range of solar issues in
many other states.

> Restructuring the Natural Gas and Electric Industries: consulting and expert testimony
on numerous issues involving the restructuring of the electric industry, including the 2000 -
2001 Western energy crisis.

> Energy Markets: studies and consultation on the dynamics of natural gas and electric
markets, including the impacts of new pipeline capacity on natural gas prices and of
electric restructuring on wholesale electric prices.

> Qualu§/ing Facility Issues: consulting with QF clients on a broad range of issues involving
independent power facilities in the Western U.S. He is one of the leading experts in
California on the calculation of avoided cost prices. Other QF issues on which he has
worked include complex QF contract restructurings, standby rates, greenhouse gas
emission regulations, and natural gas rates for cogenerators. Crossborder Energy's QF
clients include the full range of QF technologies, both fossil-fueled and renewable.

> Pricing Policy in Regulated Industries: consulting and expert testimony on natural gas
pipeline rates and on marginal cost-based rates for natural gas and electric utilities.

Cross border Energy



R. THOMAS BEACH
Principal Consultant

EDUCATION

Mr. Beach holds a B.A. in English and physics from Dartmouth College, and an M.E. in
mechanical engineering from the University of California at Berkeley.

ACADEMIC HONORS

Graduated from Dartmouth with high honors in physics and honors in English.
Chevron Fellowship, U.C. Berkeley, 1978-79

PROFESSIONAL ACCREDITATION

Registered professional engineer in the state of California.

EXPERT WITNESS TESTIMONY BEFORE THE CALIFORNIA PUBLIC UTILITIES COMMISSION

Prepared Direct Testimony on Behalf of Pacific Gas & Electric Company/Pacific Gas
Transmission (I. 88-12-027 - July 15, 1989)

Competitive and environmental benefits of new natural gas pipeline capacity to
California.

Prepared Direct Testimony on Behalf of the Canadian Producer Group (A
89-08-024 - November 10, 1989)
Prepared Rebuttal Testimony on Behalf of the Canadian Producer Group (A
89-08-024 --- November 30, 1989)

Natural gas procurement policy; gas cost forecasting.

Prepared Direct Testimony on Behalf of the Canadian Producer Group (R. 88-08-018
December 7, 1989)

Brokering of interstate pipeline capacity

Prepared Direct Testimony on Behalf of the Canadian Producer Group (A. 90-08-029
November 1, 1990)

Natural gas procurement policy; gas cost forecasting; brokerage fees.

Prepared Direct Testimony on Behalf of the Alberta Petroleum Marketing Commission
and the Canadian Producer Group (I. 86-06-005 - December 21, 1990)

Firm and interruptible rates for encore natural gas users

Cross border Energy
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R. THOMAS BEACH
Principal Consultant _Page 3

Prepared Direct Testimony on Behalf of the Alberta Petroleum Marketing
Commission (R. 88-08-018 - January 25, 1991)
Prepared Responsive Testimony on Behalf of the Alberta Petroleum Marketing
Commission (R. 88-08-018 March 29, 1991)

Brokering of interstate pipeline capacity; intrastate transportation policies.

Prepared Direct Testimony on Behalf of the Canadian Producer Group (A.
90-08-029/Phase II - April 17, 1991)

Natural gas brokerage and transport fees.

Prepared Direct Testimony on Behalf of LUZ Partnership Management (A. 91-01 -027
_ July 15, 1991)

Natural gas parity rafesfor cogenerarors and solar thermal power plants.

Prepared Joint Testimony of R. Thomas Beach and Dr. Robert B. Weisenmiller on Behalf
of the California Cogeneration Council (I. 89-07-004 - July 15, 1991)

Avoided cost pricing; use of published natural gas price indices to set avoided cost
prices for qualwingfacilities.

10.

b.

Prepared Direct Testimony on Behalf of the Indicated Expansion Shippers (A.
89-04-033 October 28, 1991)
Prepared Rebuttal Testimony on Behalf of the Indicated Expansion Shippers (A.
89-04-0033 November 26, 1991)

Natural gas pipeline rate design; cost/benefit analysis of rollea'-in rates.

11. Prepared Direct Testimony on Behalf of the Independent Petroleum Association of
Canada (A. 91-04-003 1 January 17, 1992)

Natural gas procurement policy; prudence of past gas purchases.

12. Prepared Direct Testimony on Behalf of the California Cogeneration Council
(1.86-06-005/Phase II - June 18, 1992)
Prepared Rebuttal Testimony on Behalf of the California Cogeneration Council
(I. 86-06-005/Phase ll - July 2, 1992)

Long-Run Marginal Cost (LRMC) rate design for natural gas utilities.

13. Prepared Direct Testimony on Behalf of the California Cogeneration Council
92-10-017 . February 19, 1993)

(A.

Performance-based ratemakingfor electric utilities.
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R. THOMAS BEACH
Principal Consultant

14. Prepared Direct Testimony on Behalf of the SEGS Projects (C. 93-02-014/A. 93-03 -053
_ May 21, 1993)

Natural gas transportation service for wholesale customers.

15 Prepared Direct Testimony on Behalf of the Canadian Association of Petroleum
Producers (A. 92-12-043/A. 93-03-038 -- June 28, 1993)
Prepared Rebuttal Testimony of Behalf of the Canadian Association of
Petroleum Producers (A. 92-12-043/A. 93-03-038 --- July 8, 1993)

Natural gas pipeline rate design issues.

16. Prepared Direct Testimony on Behalf of the SEGS Projects (C. 93-05-023
November 10, 1993)
Prepared Rebuttal Testimony on Behalf of the SEGS Projects (C. 93-05-023
January 10, 1994)

Utility overcharges for natural gas service; cogeneration parity issues.

17. Prepared Direct Testimony on Behalf of the City of Vernon (A. 93-09-006/A.
93-08-022/A. 93-09-048 -- June 17, 1994)

Natural gas rate design for wholesale customers; retail competition issues

18. Prepared Direct Testimony of R. Thomas Beach on Behalf of the SEGS Projects ( A
94-01-021 - August 5, 1994)

Natural gas rate design issues; rate parilyfor solar thermal power plants

19. Prepared Direct Testimony on Transition Cost Issues on Behalf of Watson Cogeneration
Company (R. 94-04-031/1. 94-04-032 - December 5, 1994)

Policy issues concerning ire calculation, allocation, and recovery of transition
costs associated with electric industry restructuring.

20. Prepared Direct Testimony on Nuclear Cost Recovery Issues on Behalf of the California
Cogeneration Council (A. 93-12-025/1. 94-02-002 - February 14, 1995)

Recoverly of above-market nuclear plant costs under electric restructuring

21. Prepared Direct Testimony on Behalf of the Sacramento Municipal Utility District (A
94-11-015 June 16, 1995)

Natural gas rate design; unbundled mainline transportation rates.

érossorder Energy

b.

a.

b.

a.



R. THOMAS BEACH
Principal Consultant _Page 5

22. Prepared Direct Testimony on Behalf of Watson Cogeneration Company (A. 95-05-049
_ September 11, 1995)

Incremental Energy Rates; air quality compliance costs.

23. Prepared Direct Testimony on Behalf of the Canadian Association of Petroleum
Producers (A. 92-12-043/A. 93-03-038/A. 94-05-035/A. 94-06-034/A.
94-09-056/A. 94-06-0441 January 30,1996)
Prepared Rebuttal Testimony on Behalf of the Canadian Association of
Petroleum Producers (A. 92-12-043/A. 93-03-038/A. 94-05-035/A. 94-06-034/A.
94-09-056/A. 94-06-044 February 28, 1996)

Natural gas market dynamics; gas pipeline rate design.

24. Prepared Direct Testimony on Behalf of the California Cogeneration Council and
Watson Cogeneration Company (A. 96-03-031 - July 12,1996)

Natural gas rate design: parity rates for eogenerators.

25. Prepared Direct Testimony on Behalf of the City of Vernon (A. 96-10-038
1997)

- August 6,

Impacts of major utility merger on competition in natural gas and electric
markets.

26. a. Prepared Direct Testimony on Behalf of the Electricity Generation Coalition
(A. 97-03-002 - December 18,1997)
Prepared Rebuttal Testimony on Behalf ofthe Electricity Generation Coalition
(A. 97-03-002 January 9, 1998)

Natural gas rate design for gasjired electric generators.

27. Prepared Direct Testimony on Behalf of theCity of Vernon (A. 97-03-015 - _ January 16,
1998)

Natural gas service to Eada, California, Mexico.
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R. TH0MAS BEACH
Principal Consultant Page 6

28. Prepared Direct Testimony on Behalf of the California Cogeneration Council
and Watson Cogeneration Company (A. 98-10-012/A. 98-10-031/A. 98-07-005

. March 4, 1999).
Prepared Direct Testimony on Behalf ofthe California Cogeneration Council(A
98-10-012/A. 98-01-031/A. 98-07-005 March 15, 1999).
Prepared Direct Testimony on Behalf of theCalifornia Cogeneration Council(A
98-10-012/A. 98-01-031/A. 98-07-005 June 25, 1999).

Natural gas cost allocation and rate designator gas firea' electric generators.

29. Prepared Direct Testimony on Behalf of the California Cogeneration Council
and Watson Cogeneration Company (R. 99-11-022 - February ll, 2000).
Prepared Rebuttal Testimony on Behalf of the California Cogeneration Council
and Watson Cogeneration Company (R. 99-11-022 - March 6, 2000).
Prepared Direct Testimony on Line Loss Issues of behalf of the California
Cogeneration Council (R. 99-11-022 - April 28, 2000).
Supplemental Direct Testimony in Response to ALJ Cooke's Request on behalf of
the California Cogeneration Council and Watson Cogeneration Company (R
99-11-022 - April 28, 2000).
Prepared Rebuttal Testimony on Line Loss Issues on behalf of the California
Cogeneration Council (R. 99-11-022 - May 8, 2000).

Market-based, avoided cost pricingfor the electric output ofgasjirea'
cogeneration facilities in the California market; electric line losses.

30. Direct Testimony on behalf of the Indicated Electric Generators in Support of the
Comprehensive Gas OII Settlement Agreement for Southern California Gas
Company and San Diego Gas & Electric Company (I. 99-07-003 - May 5, 2000)
Rebuttal Testimony in Support of the Comprehensive Settlement Agreement on
behalf of the Indicated Electric Generators (I. 99-07-003 - May 19, 2000).

Testimony in support of comprehensive restructuring ofnatural gas rates and
services on the Southern California Gas Company system. Natural gas cost
allocation and rate design for gas jirea' electric generators.

31. a. Prepared Direct Testimony on the Cogeneration Gas Allowance on behalf of the
California Cogeneration Council (A. 00-04-002 - September 1, 2000).
Prepared Direct Testimony on behalf of Southern Energy California (A.
00-04-002 - September 1, 2000).

Natural gas cost allocation and rate designator gas9'irea' electric generators.
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R. THOMAS BEACH
Principal Consultant Page 7

32. Prepared Direct Testimony on behalf of Watson Cogeneration Company (A.
00-06-032 September 18, 2000).
Prepared Rebuttal Testimony on behalf of Watson Cogeneration Company (A.
00-06-032 --- October 6, 2000).

Rate design for a natural gas "peaking service. ))

33. Prepared Direct Testimony on behalf of PG&E National Energy Group &
Calpine Corporation (I. 00-11-002-April 25, 2001).
Prepared Rebuttal Testimony on behalf of PG&E National Energy Group &
Calpine Corporation (I. 00-11-002-May 15, 2001).

Terms and conditions of natural gas service to electric generators; gas curtailment
policies.

34. Prepared Direct Testimony on behalf ofthe California Cogeneration Council (R.
99-1 l-022-May 7, 2001).
Prepared Rebuttal Testimony on behalf ofthe California Cogeneration Council
(R. 99-1 l-022--May 30, 2001).

Avoided cost pricingfor alternative energy producers in California.

35. Prepared Direct Testimony of R. Thomas Beach in Support of the Application of
Wild Goose Storage Inc. (A. 01-06-029-June 18, 2001).
Prepared Rebuttal Testimony of R. Thomas Beach on behalf of Wild Goose
Storage (A. 01-06-029-November 2, 2001)

Consumer beneftsfrom expanded natural gas storage capacity in California.

36. Prepared Direct Testimony of R. Thomas Beach on behalf of the County of San
Bernardino (I. 01-06-047-December 14, 2001)

Reasonableness review of natural gas utility 's procurement practices and
storage operations.

37. Prepared Direct Testimony of R. Thomas Beach on behalf of the California
Cogeneration Council (R. 01-I0-024-May 31, 2002)
Prepared Supplemental Testimony of R. Thomas Beach on behalf of theCalifornia
Cogeneration Council (R. 01-l0-024-May 31, 2002)

Electric procurementpoliciesfor California 's electric utilities in the aftermath of
the California energy crisis.

CrossborderEnergy

b.

a.

b.

a.

b.

a.

b.

b.

a.

a.



R. THOMAS BEACH
Principal Consultant Page 8

38. Prepared Direct Testimony of R. Thomas Beach on behalf of the California
Manufacturers & Technology Association (R. 02-01-011-June 6, 2002)

"Exit fees " for direct access customers in California.

39. Prepared Direct Testimony of R. Thomas Beach on behalf of the County of San
Bernardino (A. 02-02-012 August 5, 2002)

General rate case issues for a natural gas utility; reasonableness review of
natural gas utility 's procurement practices.

40. Prepared Direct Testimony of R. Thomas Beach on behalf of the California
Manufacturers and Technology Association (A. 98-07-003 - February 7, 2003)

Recovery of past utility procurement costs from direct access customers.

41. Prepared Direct Testimony of R. Thomas Beach on behalf of the California
Cogeneration Council, the California Manufacturers & Technology
Association, Calpine Corporation, and Mirant Americas, Inc.(A 01-10-01 l
February 28, 2003)
Prepared Rebuttal Testimony of R. Thomas Beach on behalf of the California
Cogeneration Council, the California Manufacturers & Technology
Association, Calpine Corporation, and Mirant Americas, Inc.(A 01-10-01 l
March 24, 2003)

Rate design issues for Pacu'ic Gas & Electric 's gas transmission system (Gas
Accord ID.

42. Prepared Direct Testimony of R. Thomas Beach on behalf of the California
Manufacturers & Technology Association; Calpine Corporation; Duke
Energy North America; Mirant Americas, Inc.; Watson Cogeneration
Company; and West Coast Power, Inc. (R. 02-06-041 --- March 21, 2003)
Prepared Rebuttal Testimony of R. Thomas Beach on behalf ofthe California
Manufacturers & Technology Association; Calpine Corporation; Duke
Energy North America; Mirant Americas, Inc.; Watson Cogeneration
Company; and West Coast Power, Inc. (R. 02-06-041 - April 4, 2003)

Cost allocation of above-market interstate praline costs for the California natural
gas utilities.

43. Prepared Direct Testimony of R. Thomas Beach and Nancy Rader on behalf of the
California Wind Energy Association (R. 01-10-024 - April l, 2003)

Design and implementation of Renewable Portfolio Standard in California.
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R. THOMAS BEACH
Principal Consultant Page 9

44. Prepared Direct Testimony of R. Thomas Beach on behalf of the California
Cogeneration Council (R. 01-10-024 - June 23, 2003)
Prepared Supplemental Testimony of R. Thomas Beach on behalf of the California
Cogeneration Council (R. 01-10-024 --- June 29, 2003)

Power procurementpolieiesfor electric utilities in Cali"ornia.

45. Prepared Direct Testimony of R. Thomas Beach on behalf of the
Parties (02-05-004 - August 29, 2003)

Indicated Commercial

Electric revenue allocation and rate design for commercial customers in southern
California.

46. Prepared Direct Testimony of R. Thomas Beach on behalf ofCalpine
Corporation and the California Cogeneration Council (A. 04-03-02 l
16, 2004)
Prepared Rebuttal Testimony of R. Thomas Beach on behalf of Calpine
Corporation and the California Cogeneration Council (A. 04-03-02 l

July

July
26, 2004)

Policy and rate design issues for Pacific Gas & Eleclrie 's gas transmission system
(Gas Accord HD.

47. Prepared Direct Testimony of R. Thomas Beach on behalf of the California Cogeneration
Council (A. 04-04-003 - August 6, 2004)

Policy and contract issues concerning cogeneration QFs in California.

48. Prepared Direct Testimony of R. Thomas Beach on behalf of the California
Cogeneration Council and the California Manufacturers and Technology
Association (A. 04-07-044 -.-- January l l, 2005)
Prepared Rebuttal Testimony of R. Thomas Beach on behalf of the California
Cogeneration Council and the California Manufacturers and Technology
Association (A. 04-07-044 - January 28, 2005)

Natural gas cost allocation and rate design for large transportation customers in
northern California.

49. Prepared Direct Testimony of R. Thomas Beach on behalf of the California
Manufacturers and Technology Association and the Indicated Commercial
Parties (A. 04-06-024 - March 7, 2005)
Prepared Rebuttal Testimony of R. Thomas Beach on behalf ofthe California
Manufacturers and Technology Assoeiation and the Indicated Commercial
Parties (A. 04-06-024 -.-- April 26, 2005)

Electric marginal casts, revenue allocation, and rare design for commercial and
industrial electric customers in northern California.

a .

Cross border Energy
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50. Prepared Direct Testimony of R. Thomas Beach on behalf of the California Solar Energy
Industries Association (R. 04-03-017 - April 28, 2005)

Cost-ejkctiveness of the Million Solar Roofs Program.

51. Prepared Direct Testimony of R. Thomas Beach on behalf of Watson Cogeneration
Company, the Indicated Producers, and the California Manufacturing and
Technology Association (A. 04-12-004 - July 29, 2005)

Natural gas rate design policy; integration of gas utility systems.

52. Prepared Direct Testimony of R. Thomas Beach on behalf of the California
Cogeneration Council (R. 04-04-003/R. 04-04-025 -- August 31, 2005)
Prepared Rebuttal Testimony of R. Thomas Beach on behalf of the California
Cogeneration Council (R. 04-04-003/R. 04-04-025 - October 28, 2005)

Avoided cost rates and contraeringpolieiesfor QFs in California

53. Prepared Direct Testimony of R. Thomas Beach on behalf of the California
Manufacturers and Technology Association and the Indicated Commercial
Parties (A. 05-05-023 - January 20, 2006)
Prepared Rebuttal Testimony of R. Thomas Beach on behalf of the California
Manufacturers and Technology Association and the Indicated Commercial
Parties (A. 05-05-023 ---- February 24, 2006)

Eleetrie marginal costs, revenue allocation, and rate design for commercial and
industrial electric customers in southern California.

54. Prepared Direct Testimony of R. Thomas Beach on behalf of the California
Producers ( R. 04-08-018 - January 30, 2006)
Prepared Rebuttal Testimony of R. Thomas Beach on behalf of the California
Producers ( R. 04-08-018 .- February 21, 2006)

Transportation and balancing issues concerning California gas production.

55. Prepared Direct Testimony of R. Thomas Beach on behalf of the California
Manufacturers and Technology Association and the Indicated Commercial Parties
(A. 06-03-005 - October 27, 2006)

Electric marginal costs, revenue allocation, and rate design for commercial and
industrial electric customers in northern California.

56. Prepared Direct Testimony of R. Thomas Beach on behalf of the California Cogeneration
Council (A. 05-12-030 --- March 29, 2006)

Review and approval of new contract with a gas fired cogeneration project.

Cross b order Energy
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57. Prepared Direct Testimony of R. Thomas Beach on behalf of Watson
Cogeneration, Indicated Producers, the California Cogeneration Council, and
the California Manufacturers and Technology Association (A. 04-12-004 -
July 14,2006)
Prepared Rebuttal Testimony of R. Thomas Beach on behalf of Watson
Cogeneration, Indicated Producers, the California Cogeneration Council, and
the California Manufacturers and Technology Association (A. 04-12-004 -
July 31, 2006)

Restructuring of the natural gas system in southern California to include frm
capacity rights; unbundling of natural gas services; risk/reward issues for natural
gas utilities.

58. Prepared Direct Testimony of R. Thomas Beach on behalf of the California Cogeneration
Council (R. 06-02-013 .- March 2, 2007)

Utility proeurementpolicies concerning gas ped cogeneration faeilities.

59. Prepared Direct Testimony of R. Thomas Beach on behalf of the Solar Alliance
(A. 07-01 -047 August 10, 2007)
Prepared Rebuttal Testimony of R. Thomas Beach on behalf of the Solar Alliance
(A. 07-01-047 .--- September 24, 2007)

Electric rate design issues that impact customers installing solar photovoltaic
systems.

60. Prepared Direct Testimony of R,. Thomas Beach on Behalf of Gas Transmission
Northwest Corporation (A. 07-12-021 - May 15, 2008)
Prepared Rebuttal Testimony of R,. Thomas Beach on Behalf of Gas
Transmission Northwest Corporation (A. 07-12-021 -- June 13, 2008)

Ufilily subscrqntion to new natural gas p4Jeline capaeily serving California.

61. Prepared Direct Testimony of R. Thomas Beach on behalf of the Solar Alliance
(A. 08-03-015 - September 12, 2008)
Prepared Rebuttal Testimony of R. Thomas Beach on behalf of the Solar Alliance
(A. 08-03-015 - October 3, 2008)

Issues concerning the design of utility-sponsoredprogram to install 500 WWW of
utility- and independently-owned solar photovoltaic systems.

Cross border Energy
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62. Prepared Direct Testimony of R. Thomas Beach on behalf of the Solar Alliance (A.
08-03-002 - October 31, 2008)

Electric rate design issues that impact customers installing solar photovoltaic
systems.

63. Phase II Direct Testimony of R. Thomas Beach on behalf of Indicated Producers,
the California Cogeneration Council, California Manufacturers and
Technology Association, and Watson Cogeneration Company (A. 08-02-001
- December 23, 2008)
Phase II Rebuttal Testimony of R. Thomas Beach on behalf of Indicated
Producers, the California Cogeneration Council, California Manufacturers
and Technology Association, and Watson Cogeneration Company (A.
08-02-001 - January 27, 2009)

Natural gas cost allocation and rate design issues for large customers.

64. Prepared Direct Testimony of R. Thomas Beach on behalf of the California
Cogeneration Council (A. 09-05-026 - November 4, 2009)

Natural gas cost allocation and rare design issues for large customers.

65. a.

b.

Prepared Direct Testimony of R. Thomas Beach on behalf of Indicated Producers
and Watson Cogeneration Company (A. 10-03-028 - October 5, 2010)
Prepared Rebuttal Testimony of R. Thomas Beach on behalf of Indicated
Producers and Watson Cogeneration Company (A. 10-03-028 - October 26,
20 l0)

Revisions to a program off rm backbone capacity rights on natural gas pipelines.

66. Prepared Direct Testimony of R. Thomas Beach on behalf of the Solar Alliance (A.
10-03-014 - October 6, 2010)

Electric rate design issues that impact customers installing solar photovoltaic
systems.

67. Prepared Rebuttal Testimony of R. Thomas Beach on behalf of the Indicated Settling
Parties (A. 09-09-013 . October 11, 2010)

Testimony on proposed m o dyications to a broad-based settlement orate-related
issues on the Pacy'ic Gas & Electric natural gas pipeline system.

Cross border Energy
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68. Supplemental Prepared Direct Testimony ofR.
Sacramento Natural Gas Storage, LLC (A.
Supplemental Prepared Rebuttal Testimony of
Sacramento Natural Gas Storage, LLC (A.
Supplemental Prepared Reply Testimony ofR.
Sacramento Natural Gas Storage, LLC (A.

Thomas Beach on behalf of
07-04-013 - December 6, 2010)
R. Thomas Beach on behalf of

07-04-013 - December 13, 2010)
Thomas Beach on behalf of

07-04-013 - December 20, 2010)

Local reliability benefits of new natural gas storage facility.

69. Prepared Direct Testimony of R. Thomas Beach on behalf of The Vote Solar Initiative
(A. 10-11-015-June 1, 2011)

Distributed generation policies; utility distribution planning.

70. Prepared Reply Testimony of R. Thomas Beach on behalf of the Solar Alliance (A.
10-03-014-August 5, 2011)

Electric rate design for commercial & industrial solar customers.

71. Prepared Direct Testimony of R. Thomas Beach on behalf of the Solar Energy Industries
Association (A. 11-06-007-February 6, 2012)

Electric rate design for solar customers; marginal costs.

72. Prepared Direct Testimony of R. Thomas Beach on behalf of the Northern
California Indicated Producers (R.11-02-019-January 31, 2012)
Prepared Rebuttal Testimony of R. Thomas Beach on behalf of the Northern
California Indicated Producers (R. l l-02-019-February 28, 2012)

Natural gas pipeline safely policies and costs

73. Prepared Direct Testimony of R. Thomas Beach on behalf of the Solar Energy Industries
Association (A. 11-10-002-June 12, 2012)

Electric rate design for solar customers; marginal costs.

74. Prepared Direct Testimony of R. Thomas Beach on behalf of the Southern
California Indicated Producers and Watson Cogeneration Company (A.
11-11-002-June 19, 2012)

Natural gas pipeline safely policies and costs

Cross border Energy
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75. Testimony of R. Thomas Beach on behalf of the California Cogeneration
Council (R. 12-03-014-June 25, 2012)
Reply Testimony of R. Thomas Beach on behalf of the California Cogeneration
Council (R. 12-03-014-July 23, 2012)

Ability of combined heat andover resources to serve local reliability needs in
southern California.

76. a. Prepared Testimony of R. Thomas Beach on behalf of the Southern California
Indicated Producers and Watson Cogeneration Company (A. 11-11-002, Phase
2-November 16, 2012)
Prepared Rebuttal Testimony of R. Thomas Beach on behalf of the Southern
California Indicated Producers and Watson Cogeneration Company (A.
11-11-002, Phase 2-December 14, 2012)

Allocation and recovery of natural gas pipeline safely costs.

77. Prepared Direct Testimony of R. Thomas Beach on behalf of the Solar Energy Industries
Association (A. 12-12-002-May 10, 2013)

Electric rate design for commercial & industrial solar customers; marginal costs.

78. Prepared Direct Testimony of R. Thomas Beach on behalf of the Solar Energy Industries
Association (A. 13-04-012-December 13, 2013)

Electric rate design for commercial & industrial solar customers; marginal costs.

79. Prepared Direct Testimony of R. Thomas Beach on behalf of the Solar Energy Industries
Association (A. 13- 12-015-June 30, 2014)

Electric rate design for commercial & industrial solar customers; residential
time-of-use rate design issues.

rossborder Energy
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80. Prepared Direct Testimony of R. Thomas Beach on behalf of Calpine
Corporation and the Indicated Shippers (A. 13-12-0l2-August 11, 2014)
Prepared Direct Testimony of R. Thomas Beach on behalf of Calpine
Corporation, the Canadian Association of Petroleum Producers, Gas
Transmission Northwest, and the City of Palo Alto (A. 13-12-012-August ll,
20 l4)
Prepared Rebuttal Testimony of R. Thomas Beach on behalf of Calpine
Corporation (A. 13- 12-012-September 15, 20 l4)
Prepared Rebuttal Testimony of R. Thomas Beach on behalf of Calpine
Corporation, the Canadian Association of Petroleum Producers, Gas
Transmission Northwest, and the City of Palo Alto (A. 13-12-012-September
l5, 2014)

Rate design, cost allocation, and revenue requirement issues for the gas
transmission system of major natural gas utility.

81. Prepared Direct Testimony of R. Thomas Beach on behalf of the Solar Energy Industries
Association (R. 12-06-013-September 15, 2014)

Comprehensive review ofpoliciesfor rate design for residential electric customers
in California.

82. Prepared Direct Testimony of R. Thomas Beach on behalf of the Solar Energy Industries
Association (A. 14-06-014-March 13, 2015)

Electric rate design for commercial & industrial solar customers; marginal costs.

83.

b.

Prepared Direct Testimony of R. Thomas Beach on behalf ofthe Solar Energy
Industries Association (A.l4-l 1-0l4-May 1, 2015)
Prepared Rebuttal Testimony of R. Thomas Beach on behalf of the Solar Energy
Industries Association (A. 14-11-014-May 26, 2015)

Time-of-use periods for residential TOU rates.

84. Prepared Rebuttal Testimony of R. Thomas Beach on behalf of the Joint Solar Parties (R.
14-07-002-September 30, 2015)

Electric rate design issues concerning proposals for the net energy metering
successor Darwin Cal#ornia.

Cross border Energy
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EXPERT WITNESS TESTIMONY BEFORE THE COLORADO PUBLIC UTILITIES CoMM1ss1on

1. Direct Testimony and Exhibits of R. Thomas Beach on behalf of the Colorado Solar
Energy Industries Association and the Solar Alliance, (Docket No. 09AL-299E - October 2
2009).
https://vAvw.dora.state.co.us/pls/eti/DDiViS___Public.Display_Document"'p__section=PUC8ap_sour
ce=EFI.PRIVATE&p_doc_id=3470190&p__doc_key=0CD8F7FCDB673Fl043928849D9D8CA
B l &p_handle_not_lOund=Y

Electric rate design policies to encourage the use of dislributea' solar generation

Direct Testimony and Exhibits of R. Thomas Beach on behalf of the Vote Solar Initiative
and the Interstate Renewable Energy Council, (Docket No. l lA-4l8E - September 21
2011).

Development of community solar program for Xcel Energy.

EXPERT WITNESS TESTIMONY BEFORE THE IDAHO PUBLIC UTILITIES COMMISSION

Direct Testimony of R. Thomas Beach on behalf of the Idaho Conservation League
(Case No. IPC-E-12-27-May 10, 2013)

Costs and benefits of net energy metering in Idaho.

Direct Testimony of R. Thomas Beach on behalf of the Idaho Conservation
League and the Sierra Club (Case Nos.
IPC-E-15-01/AVU-4-15-01/PAC-E-l5-03 April 23, 2015)
Rebuttal Testimony of R. Thomas Beach on behalf of the Idaho Conservation
League and the Sierra Club (Case Nos.
IPC-E-l5-01/AVU-4-15-0 u1>Ac-E- l5-03 --- May 14, 2015)

Issues concerning the term ofPURPA contracts in Idaho.

EXPERT WITNESS TESTIMONY BEFORE THE MINNESOTA PUBLIC UTILITIES ComMIsslon

Direct and Rebuttal Testimony of R. Thomas Beach on Behalf of Geronimo Energy, LLC
(In the Matter of the Petition of Northern States Power Company to Initiate a Competitive
Resource Acquisition Process [OAH Docket No. 8-2500-30760, MPUC Docket No
E002/CN-12-1240, September 27 and October 18, 20l3])

Testimony in support of competitive bid from a distributed solar project in an
all-source solicitation for generating capacity.

Cross border Energy
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EXPERT WITNESS TESTIMONY BEFORE THE PUBLIC UTILITIES CoMM1ss1on OF NEVADA

Pre-filed Direct Testimony on Behalf of the Nevada Geothermal Industry Council
(Docket No. 97-2001-May 28, 1997)

Avoided cost prieingfor the electric output of geothermal generation faeilities in
Nevada.

Pre-filed Direct Testimony on Behalf of Nevada Sun-Peak Limited Partnership (Docket
No. 97-6008-September 5, 1997)

QFpricing issues in Nevada.

Pre-filed Direct Testimony on Behalf of the Nevada Geothermal Industry Council
(Docket No. 98-2002 - June 18, 1998)

Market-based avoided cost pricingfor the electric output of geothermal
generation facilities in Nevada.

EXPERT WITNESS TESTIMONY BEFORE THE NEW MEXICO PUBLIC REGULATION COMMISSION

Direct Testimony of R. Thomas Beach on Behalf of the Interstate Renewable Energy Council
(Case No. 10-00086-UT-February 28, 2011)
http://164.64.85. 108/infodocs/2011/3/PRSZOI56810Doc.pDF

Testimony on proposed standby rates for new distributed generation projects;
cost-ejj%ctiveness of DG in New Mexico.

Direct Testimony and Exhibits of R. Thomas Beach on behalf of the New Mexico
Independent Power Producers (Case No. 11-00265-UT, October 3, 2011)

Cost cap for the Renewable Portfolio Standard program in New Mexico

EXPERT WITNESS TESTIMONY BEFORE THE NORTH CAROLINA UTILITIES COMMISSION

Direct, Response, and Rebuttal Testimony of R. Thomas Beach on Behalf of the North
Carolina Sustainable Energy Association. (In the Matter of Biennial Determination of
Avoided Cost Rates for Electric Utility Purchases from Qualifying Facilities - 2014, Docket
E-100 Sub 140, April 25, May 30, and June 20, 2014)

Testimony on avoided cost issues related to solar and renewable qualyjing
facilities in North Carolina.

Cross b order Energy
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http://starwl .ncuc.net/NCUC/ViewFile.aspx?Id=89f3b50f-17cb-4218-87bd-cZ43el238bc1
May 30, 2014:
http://starwl .ncuc.net/NCU C/ViewFi1e.aspx'?Id=19eOb5 Sd-a7f6-4dOd-9f4a-08260e561443

June 20, 2104:
http://starwl .ncuc.net/N CUC/ViewFi1e.aspx'?Id=bd549755 -dl b8-4c9b-b4a1 -fc6e Obd2f9a2

EXPERT WITNESS TESTIMONV BEFORE THE PUBLIC UTILITIES COMMISSION OF OREGON

1. Direct Testimony of Behalf of Weyerhaeuser Company (UM 1129 - August 3
2004)
Surrebuttal Testimony of Behalf of Weyerhaeuser Company (UM 1129
October 14, 2004)

Direct Testimony of Behalf of Weyerhaeuser Company and the Industrial
Customers of Northwest Utilities (UM l129 / Phase II - February 27, 2006)
Rebuttal Testimony of Behalf of Weyerhaeuser Company and the Industrial
Customers of Northwest Utilities (UM 1129 / Phase II - April 7, 2006)

Policies to promote the development of cogeneration and other qualyji/ingfacilities
in Oregon.

EXPERT WITNESS TESTIMONY BEFORE THE PUBLIC SERVICE COMM1SS1ON oF SOUTH
CAROLINA

1. Direct  Testimony and Exhibits of R.  Thomas Beach on  behalf of The All iance for Solar
Choice (Docket  No.  2014-246-E -  December  l  l ,  2014)
https://dms.psc.so.gov/attachmeuts/matter/B7BACF7A-155D- 141 F-236BC437749BEF85

Methodology for evaluating the eos-ejkctiveness of net energy metering

EXPERT WITNESS TESTIMONY BEFORE THE PUBLIC SERVICE CoMM1ss1on OF UTAH

Direct Testimony of R. Thomas Beach on behalf of the Sierra Club (Docket No
15-035-53-September 15, 2015)

Issues concerning the term off URPA contracts in Idaho.

EXPERT WITNESS TESTIMONY BEFORE THE VERMONT PUBLIC SERVICE BOARD

Pre-fi led Test imony of R.  Thomas Beach  and Patr ick McGuire on  Behalf of All co
Renewable  Energy Limited (Docket  No.  8010 -  September  26 ,  2014)

Cross border Energy
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Avoider' cost pricing issues in Vermont

EXPERT WITNESS TESTIMONY BEFORE THE VIRGINIA CORPORATION COMMISSION

Direct Testimony and Exhibits of R. Thomas Beach on Behalf of the Maryland - District of
Columbia - Virginia Solar Energy Industries Association, (Case No. PUE-2011-00088, October

201 I)http://wwvv.scc.virginiagov/docketsearch/DOCS/2gx%250l LPDF11,

Cost-effectiveness of, and standby rates for, net-metered solar customers.

Cross b order Energy
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LITIGATION EXPERIENCE

Mr. Beach has been retained as an expert in a variety of civil litigation matters. His work has
included the preparation of reports on the following topics:

The calculation of damages in disputes over the pricing terms of natural gas sales contracts
(2 separate cases).

The valuation of a contract for the purchase of power produced from wind generators.

The compliance of cogeneration facilities with the policies and regulations applicable to
Qualifying Facilities (QFs) under PURPA in California.

Audit reports on the obligations of buyers and sellers under direct access electric contracts
in the California market (2 separate cases).

The valuation of interstate pipeline capacity contracts (3 separate cases).

In several of these matters, Mr. Beach was deposed by opposing counsel. Mr. Beach has also
testified at trial in the bankruptcy of a major U.S. energy company, and has been retained as a
consultant in anti-trust litigation concerning the California natural gas market in the period prior to
and during the 2000-2001 California energy crisis.

Cross border Energy
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EXHIBIT

€F§A~ 19
Court s. Rich AZ Bar No. 021290
Rose Law Group pp
7144 E. Stetson Drive, Suite 300
Scottsdale, Arizona 85251
Direct: (480)505-3937
Fax: (480)505-3925
Attorney for Energy Freedom Coalition of America

BEFORE THE ARIZONA CORPORATION COMMISSION

DOUG LITTLE
CHAIRMAN

BOB STUMP
COMMISSIONER

BOB BURNS
COMMISSIONER

TOM FORESE
COMMISSIONER

ANDY TOBIN
COMMISSIONER

DOCKET no. E-01933A-15-0239IN THE MATTER OF THE
APPLICATION OF TUCSON
ELECTRIC POWER COMPANY
FOR APPROVAL OF ITS 2016
RENEWABLE ENERGY STANDARD
AND TARIFF IMPLEMENTATION
PLAN.

)
)
)
)
)
)
)

THE ENERGY FREEDOM COALITION
OF AMERICA'S NOTICE OF ERRATA

+4
Respectfully submitted this 8 0 day of M_arch, 2016.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16 The Energy Freedom Coalition of America ("EFCA") by and through its undersigned

17 counsel hereby submits this Notice of Errata (the "Notice"). Attached to this Notice is a revised

18 and clean copy of Table 3 to the March 11*" Direct Testimony of R. Thomas Beach.

19

20

21

22

23

24

25

26

27

28

Court s. Rt
8i>'9'Group pc

Attorney for EFCA

1



' s

1 Original and 13 copies filed on
this 45 day of March, 2016 with:

2

3

4

Docket Control
Arizona Corporation Commission
1200 W. Washington Street
Phoenix, Arizona 85007

5

6 Copies of the foregoing sent by electronic and regular mail to :

7

8

9

Janice Allard
Arizona Corporation Commission
1200 W. Washington Street
Phoenix, Arizona 85007
jalward@a_zcc.gov

Daniel Pozefsky
RUCO
l 110 W, Washington St.
Phoenix, Arizona 85007
dpozefsky@azruco.gov

10

12

13

Dwight Nodes
Arizona Corporation Commission
1200 W. Washington Street
Phoenix, Arizona 85007-2927
dnodes@azcc.gov

Michael Patten
Snell & Wilmer L.L.P.
One Arizona Center
400 E. Van Buren Street, Suite 1900
Phoenix, Arizona 85004-2202
mpatten@sw1aw.com

14

15

16

Thomas Broderick
Arizona Corporation Commission
1200 W. Washington Street
Phoenix, Arizona 85007
tbroderick@azcc.gov17

Kerri Cames
Arizona Public Service Company
P.O. Box 5399, MS 9712
Phoenix Arizona 85072
kerri.can1es@aps.com

18

19

20

Bradley Carroll
Tucson Electric Power Company
MS HQE9l0, Post Office Box 71 l
Tucson, Arizona 85702-071 l
bcarroll@tep.com

21

Thomas Loquvam
Pinnacle West Capital Corp.
P.O. Box 53999, MS 8695
Phoenix Arizona 85072
thomas.loquvam@pinnac1ewest.com

22

23
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1

2

3

DIRECT TESTIMONY

OF

DAVID w. DERAMUS, PHD

4 1. Qualifications

5 Q-

A.

PLEASE STATE YOUR NAME, TITLE, AND BUSINESS ADDRESS.

6

7

My name is David W. DeRamus. I am a Partner with Bates White, LLC. My business address is

1300 Eye Street N.W., Suite 600, Washington, DC 20005.

8 Q. PLEASE SUMMARIZE YOUR PROFESSIONAL AND EDUCATIONAL BACKGROUND.

9

10

11

12

13

14

15

16

17

18

19

20

21

A. I am a Partner with the economic consulting firm of Bates White, LLC. I have been in this position

since 1999. During this time period, I have performed economic analyses related to a range of

litigation, arbitration, and regulatory matters, most of which have pertained to antitrust and market

power issues. I have previously served as an economic expert in various proceedings before the

Federal Energy Regulatory Commission ("FERC"), various state regulatory authorities, federal and

state courts, and arbitration associations. In many of these proceedings, I have analyzed issues of

market power, market manipulation, monopolization, price-fixing, mergers and acquisitions, and

various regulatory proposals related to market power issues. I have worked on behalf of the U.S.

Department of Justice, the Maryland Public Service Commission, public utilities, independent power

producers, industrial and residential consumers of electricity, industry associations, and various other

parties. Prior to joining Bates White, I was employed by the management consulting firm A.T.

Kearney, the accounting firm KPMG Peat Marwick, and the Hazard Graduate School of Business

Administration. I received a Ph.D. in Economics from the University of Massachusetts at Amherst.

22 Q- ARE YOU SPONSORING ANY EXHIBITS?

23 A. Yes, I am sponsoring Ex.-EFCA-DeRamus-1, my Curriculum Vitae.

1
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l 11. Purpose of Testimony

2 Q-

A.

WHO IS SPONSORING YOUR TESTIMONY?

3 My testimony is sponsored by the Energy Freedom Coalition of America ("EFCA").

4 WHAT IS THE PURPOSE OF YOUR TESTIMONY?

5

Q-

A.

6

7

8

9

I have been asked to examine the competitive implications of certain proposals made by Tuscon

Electric Power ("TEP") in its 2016 Renewable Energy Standard ("REST") Implementation Plan

("Application"). In particular, I address the significant potential anticompetitive impacts of TEP's

proposal to expand the TEP-Owned Residential Solar ("TORS") program and to create a new

Residential Community Solar ("RCS") program.

10 111. Summary

11

12

Q-

A.

PLEASE SUMMARIZE YOUR CONCLUSIONS.

13

14

15

16

17

18

1.

My conclusions are as follows:

TEP's proposal for utility-owned rooftop solar and community solar under the TORS and RCS

programs would have severe anticompetitive consequences that would effectively eliminate

competition from independent DG service providers in the TEP service territory, forcing TEP's

captive ratepayers to forego the very substantial benefits the competitive marketplace currently

provides. TEP's foreclosure of competing DG service providers from its service territory will

result in reduced innovation, increased ratepayer risks, and increased ratepayer costs.

19

20

21

22

23

2. The TORS and RCS programs, both of which would target residential customers currently

eligible for net metering, represent a harmful intrusion into a market segment that is currently

sewed effectively and competitively. The proposed programs, in combination with TEP's rate

proposals to radically alter the value to customers of net metering, would create significant

anticompetitive advantages for TEP resulting from its monopoly utility position .

24

25

26

27

TEP has the incentive and the means to exploit its monopoly to foreclose competition from

distributed generation, establish barriers to competitive entry, and shift business risk onto captive

ratepayers, all of which would be accomplished under the anticompetitive cross-subsidization

that is at the heart of its TORS and RCS proposals. TEP's proposal to put residential solar assets

3.

2
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I

2

3

4

5

6

7

8

9

10

into its rate base is an inappropriate attempt to increase and protect TEP's monopoly profits by

foreclosing competition from independent providers of DG solar. TEP's proposal to offer its

TORS and RCS customers a long-term, fixed monthly rate for all of their electricity services,

covering up to ll% of their historical consumption, will shift substantial cost risks to its other

captive customers. TEP's proposal to use its monopoly retail franchise -- including its access to

customer information, distribution network information, billing services, and other assets -- to

benefit its residential DG activities will result in excluding competing providers from the market.

The anticompetitive consequences of TEP's proposal -- the foreclosure of independent suppliers

from a competitive market segment -- are similar to those that regulators have long sought to

prevent in the electric utility industry.

12

13

14

15

16

17

18

19

4. TEP incorrectly asserts that, as the franchised utility, it can more efficiently design, site, install,

and administer residential DG services to maximize benefits to the electric distribution network

and its captive customers as a whole. Any alleged asymmetric benefits from TEP-owned

distributed generation would arise solely from TEP's inappropriate exploitation of its monopoly

position, its preferential access to customer and electric system data, and its exclusionary

reliance on proprietary systems and standards. Over the long-term, and even over the short-

tenn, a robust, competitive marketplace will be better able to provide the type of cost

efficiencies and innovations that will enable customers to fully benefit from residential DG

services.

20

21

22

23

24

25

26

27

28

5. If TEP is to provide residential DG solar services, it should be required to establish an affiliate

wholly separate from its regulated monopoly franchise, it should be prohibited from including

residential DG solar assets in its regulated rate base, TEP should be required to offer customers

of competitive DG solar similar rates as it offers other TEP customers, or customers of its

affiliates, and it should be required to provide competitive providers of DG solar access to

information and resources on the same terms and conditions as it provides any affiliate that sells

residential DG solar services. Those requirements would be absolutely necessary to preserve a

competitive and well-functioning DG solar services market segment that has delivered the

benefits of competition to consumers, including lower prices and increased innovation.

3
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l

2

Iv. TEP's Proposals for Utility-Owned DG Solar Would Effectively Eliminate Competition
from a Vigorous and Innovative Industry

Q-

A.

WHICH ELEMENTS OF TEP'S PROPOSAL RAISE ANTICOMPETITIVE CONCERNS?

There are several linked elements of TEP's 2016 REST filing that would inside on and ultimately

dismantle the existing competitive residential solar market segment in TEP's service territory. TEP

has proposed to expand and make pennanent its pilot program for utility-owned rooftop solar

TORS program. Under the proposal, TEP would offer eligible residential customers onsite rooftop

the

3

4

5

6

7

8

9

10

solar installations and place the associated assets in TEP's rate base. In return, customers would

make a flat monthly payment to TEP, fixed for 25 years, and would be able to consume any amount

of energy annually under the flat fee, within +/- 15% of pre-installation usage over the prior 12

months.

12

13

14

15

16

TEP's proposed RCS program would function in much the same way as the TORS program. TEP

would construct a larger-scale community solar facility, while putting the associated assets into its

rate base. As with TORS, residential customers in the RCS program would make a flat monthly

payment (fixed over 10 years rather than 25), and would be able to consume energy within +/-15%

of annual usage prior to entering the program.

17

18

19

As discussed further below, the fact that TEP would make the RCS program eligible only to those

residential customers eligible for net metering highlights that it is intended to marginalize the

competitive rooftop solar market segment, rather than expand it in a pro-competitive manner.

20

21

22

23

24

25

26

27

Q.

A.

WHY ARE TEP'S PROPOSALS ANTICOMPETITIVE?

Under its proposals, TEP attempts to leverage the advantages it end os only because of its monopoly

utility franchise in order to force itself into a market segment that is already served competitively

and eliminate the competition it currently faces from independent suppliers of DG services.

Residential rooftop solar is currently provided in TEP's service territory by third-party businesses

that operate in a well-functioning competitive marketplace. TEP's proposed TORS and RCS

programs, particularly when combined with its rate proposals that would substantially alter the value

to customers of net metering, would allow TEP to use the advantages of its utility franchise to

4
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1

2

foreclose competitors from providing residential DG services. As a result, TEP would eliminate this

emerging competition in this market segment for residential electric services.

Q- CAN YOU BRIEFLY EXPLAIN THE HARM TO CQMPETITIQN THAT WOULD
RESULT IF TEP'S PROPOSALS ARE APPROVED?

3

4

5

6

7

8

9

10

11

12

13

14

A. The recent emergence of independently-owned DG solar, whether purchased by customers or leased

from third parties, has provided important elements of at least partial competition to regulated

utilities, such as TEP, which operate under a monopoly franchise. Over the past several years, the

competitive DG solar industry has expanded rapidly, not just in Arizona but throughout the U.S. As

the number of installations has increased, these independent suppliers have been able to develop and

introduce significant innovations, reduce customer costs, expand customer service choices, and

provide important competitive discipline in retail utility services. I discuss the substantial

accomplishments of the competitive solar industry later in my testimony, but for present purposes

suffice it to say that, if approved, TEP's proposal would almost certainly eliminate the competition

that has delivered those benefits to consumers in TEP's service area.

15

16

17

18

19

20

21

22

23

Q. WHAT SPECIFIC ASPECTS OF TEP'S PROPOSALS WILL RESULT IN THESE
ANTICOMPETITIVE CONSEQUENCES?

A. All four core components of TEP's TORS and RCS proposals will have anticompetitive

consequences: (1) TEP's proposal to include residential DG assets in TEP's rate base, (2) TEP's

proposal to create a utility-owned community solar program targeted solely to customers eligible for

net metering, (3) TEP's proposal to provide customers who sign up for these programs with a flat

monthly rate, fixed for 25 or 10 years (for TORS and RCS, respectively), and (4) TEP's proposal to

make use of TEP's access to information, other assets, and other services in ways that are

unavailable to independent participants in this competitive market segment.

24

25

26

27

Q- WHY IS TEP'S PROPOSAL TO INCLUDE RESIDENTIAL SOLAR PV ASSETS IN ITS
RATE BASE ANTICOMPETITIVE?

A. A regulated monopoly utility maximizes its profit by increasing the size of its rate base.

Competition from independently-owned sources of generation, including residential PV solar

5
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1 systems owned or leased by customers, threatens to reduce a regulated monopolist's rate base. If a

2 utility can use its monopoly franchise to prevent independent sources of generation from competing

3

4

for residential DG customers, and include such generation into its rate base instead, a utility can

preserve or increase its profits -- retail distribution to the

5

in effect, extending its monopoly in

competitive market segment for residential DG systems. As I discuss in more detail later in my

6

7

8

testimony, regulators have long recognized these incentives of a regulated monopoly utility to

foreclose independent sources of generation from electricity markets, and they have long sought to

prevent utilities from acting on, and profiting from, those incentives.]

9

10

Q. WHY CAN'T THIRD-PARTY PROVIDERS OF DG SOLAR SERVICES COMPETE WITH
WHAT TEP PROPOSES TO DO?

11 A.

12

13

14

15

Under the proposed TORS program, TEP would recover its investment in rooftop solar systems, and

earn a healthy return on this investment, by placing the assets into TEP's rate base. While TEP says

the flat monthly charge would cover most of the costs of each customer's system, recovery of the

full, ultimate cost (and a return) will be guaranteed by all captive ratepayers, who will be compelled

to bear the associated business risks in full. With this ratepayer-guaranteed financing, TEP will

16 place the financial risks associated with its residential solar PV systems, and with sewing the

17

18

19

20

21

22

23

customers taking service under this program, onto all of its other captive ratepayers. This type of

utility cross-subsidization -- using its monopoly control over captive ratepayers to unfairly benefit its

competitive activities -- is not available to independent providers of residential DG systems and

services. Competitive rooftop solar providers must enter into contracts with individual homeowners

and cannot shift their business risk onto other captive customers. By distorting the functioning of

competition, TEP's proposal will limit the ability of independent suppliers to participate in the

market segment for residential DG systems in TEP's service territory. In the absence of a level

l
See e.g., Federal Trade Commission Staff Report: "Competition and Consumer Protection Perspectives on Electric Power
Regulatory Reform" (July 2000). Available at: https://www.ite.gov/reports/competition-consumer-protection-perspectives-
electric-power-regulatory-reform. See also FERC's landmark Order 888 (P_romoting WholesaLe Competition Through
Open Access Non-discriminatorv Transmission Services by Public Utilities; Recovery of Stranded Costs by Public Utilities
and Transmitting Utilities, Order No. 888, 61 Fed. Reg. 21,540 (May 10, 1996), FERC Stats. & Rags. 1131,036 (1996),
order on reh'g, Order No. 888-A, 62 Fed. Reg. 12,274 (March 14, 1997), FERC Stats. & Recs. 1131,048 (1997), order on
reh'g, Order No. 888-B, 81 FERC1161,248 (1997), orderer reh'g. Order No. 888-C, 82 FERC 1161,046 (1998), affd in
relevant part sub nom. Transmission Access Policy Study Group v. FERC,225 F.3d 667 (D.C. Cir. 2000), aff'd sub nom.
New York v. FERC, 535 U.S. 1 (2002)).

6
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1

2

3

4

playing field, independent suppliers have little or no incentive to enter or remain in a market segment

dominated by a utility with a monopoly franchise, with the result that ratepayers are ultimately

deprived of the benefits of competition: namely, increased choice, innovative products, improved

service quality, and lower prices.

5

6

Q- WHY IS TEP'S RESIDENTIAL COMMUNITY SOLAR PROPOSAL
ANTICOMPETITIVE?

7

8

9

10

11

12

13

14

15

16

17

18

19

20

A. There are several ways in which TEP's RCS proposal is anticompetitive. First, as with TEP's TORS

program,  TEP proposes to include the assets of the RCS program in  i t s r a te base,  wh ich  is

anticompetitive for the reasons described above. Second, perhaps the most telling indicator of TEP's

anticompetitive intent is that it would offer the RCS program solely to residential customers who are

eligible for  the TORS program -- in  other  words,  only to customers who could otherwise take

advantage of a competitive rooftop solar  offer ing. Customers who are already excluded from

accessing rooftop solar with net metering would not be eligible for RCS. In other jurisdictions, the

development of community solar  has been pursued precisely to expand access to solar  DG, for

example to people who cannot take advantage of individual systems because they live in apartment

buildings or condominiums The TEP proposal would expressly l imit  par ticipation to those

customers who make up the potential customers for competitive systems. The RCS program would

therefore create the same anticompetitive effects as the TORS program discussed above, in the

identical market segment for rooftop solar, with the added (anticompetitive) benefit for TEP that it

can eliminate net metering-eligible customers from the competitive rooftop solar market segment --

21 without actually installing any rooftop systems.

22

23

24

25

26

Third, TEP's proposal to provide community solar services includes no provision that would allow

competing DG service suppliers to provide similar  community solar  services to TEP's captive

residential customers, even though competing suppliers would be able to draw on the experience of

community solar projects around the U.S. Indeed, an unusual feature of TEP's community solar

proposal is that i ts actual solar  generation would not be linked in  any meaningful way to any

2 See e.g., National Renewable Energy Laboratory, "Shared Solar: Current Landscape, Market Potential, and the Impact of
Federal Secutities Regulation." Available at: http://www.nrel.gov/docs/fy15osti/63892.pdf

7
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1

2

3

4

5

6

7

8

9

10

11

"community," except in the very broadest sense in which TEP's service territory represents a

community. This is very different from the original conception of community solar, or "shared

solar," and the way it is typically implemented elsewhere, with a facility centered on a local area

where residents and businesses have pursued a project jointly and benefit from it as a group.3 Under

the proposed RCS, the connection between the facility and the participants is only notional, with

actual generation and actual customer usage having no bearing on each other, and no effect on the

customer's bill (as long as the customer is within 115% of their historical usage). The full benefits

of community solar can best be realized not by TEP incorporating this activity into its monopoly

franchise and putting the corresponding assets into its rate base, but by TEP working with

independent DG service providers to enable apartment dwellers and condominium owners to enjoy

the benefits of DG solar power.

12

13

14

Q- ARE THERE ADDITIONAL REASONS WHY TEP'S RESIDENTIAL COMMUNITY
SOLAR PROPOSAL WILL LIKELY DESTROY COMPETITION FROM THIRD-PARTY
SOLAR SERVICE PROVIDERS?

15 A.

16

17

18

Yes. The RCS program would also magnify the impact of TEP's ability to use its monopoly utility

advantages to chen pick customers under the TORS programs. As I discuss in more detail later in

my testimony, TEP would have substantial advantages over competitive market participants through

its access to customer information, and its access to the physical and operational details of the

19 distribution system, which would allow TEP, but not independent suppliers, to identify and target

These are the20 customers most able to benefit from onsite rooftop system.

with TEP's21

22

an very customers

competitive providers expend great effort to identify. advantages, it will gain

preferential access to customers who would otherwise be top prospects for a competitively provided

23

24

system, and it can steer customers with properties less well-suited to rooftop installations to its RCS

program. TEP can thereby segment the target market to maximize the number of customers it can

25 remove from the pool of potential customers that could otherwise be sewed by competitive

26 suppliers.

3 14.

8
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l
2

Q, WHY IS TEP'S PROPOSAL TO CHARGE PROGRAM PARTICIPANTS A LONG-TERM,
FLAT MONTHLY RATE ANTICQMPETITIVE?

3

4

5

6

7

8

9

10

11

12

13

14

A. TEP's proposal to charge program participants a flat monthly rate, guaranteed for 25 or 10 years (for

TORS or RCS, respectively), is the other side of the coin of its rate base proposal, and it is

anticompetitive for the very same reason. Competitive providers, who cannot cross-subsidize their

rates from captive rate payers, cannot offer the sort of guaranteed flat rate pricing -- covering all of a

customer's residential electricity services -- that TEP proposes under the TORS and RCS programs.

As a result of its monopoly distribution franchise, only TEP can offer such an all-inclusive, long-

tenn, guaranteed flat rate covering all of a customer's electricity needs, and TEP only offers this

highly favorable rate in return for the customer agreeing to use TEP, rather than a competing

provider, for their residential DG service needs. The flat rate programs eliminate any connection

between customer price and the actual cost of supplying service up to 115% of historical usage.

There is a vast range of uncertainties affecting TEP's service costs, including actual customer peak

usage, current and future generation fuel costs, emissions compliance costs, and events affecting

15 solar output, all stretching 25 years into the future all of which TEP is proposing to shift to its

16

17

18

19

20

21

other captive customers to bear. Only a regulated monopolist could accomplish such a shift. TEP's

proposal would thus prevent competing residential solar providers from being able to actively

participate in the market in TEP's service territory. As with TEP's rate base proposal, the cross-

subsidization of its flat rate proposal will "tilt" the competitive playing field towards the owner of

the monopoly franchise, causing independent suppliers to exit the market, and thereby depriving

TEP's captive customers of the benefits of increased choice, innovation, and lower prices over the

22 long-tenn .

23

24

Q. IS TEP'S FLAT RATE PROPOSAL DESIGNED TO ENCOURAGE EFFICIENT ENERGY

USAGE?

25

26

27

28

A. No, it is not. TEP's proposed long-tenn flat rate is precisely the opposite of the type of rate that is

needed to encourage customers to use electricity efficiently, participate in demand response

programs, and reduce consumption. While TEP argues that such a rate structure benefits customers

(at least those who sign up for TEP's program) by providing them with "rate certainty," it increases

9
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1

2

the uncertainty (and risks) for all other customers, who will ultimately bear any unrecovered costs

from the program. Further, TEP's proposal to provide "rate certainty" for TEP's own residential DG

same time as TEP3

4

customers comes at the is proposing other tariff changes that will affect

competitive DG customers, increasing the "rate uncertainty" for any of its residential customers who

5

6

7

choose to purchase residential DG services from TEP's competitors. While I understand that Dr.

Cicchetti is separately addressing the implications of TEP's proposed changes to its tariff applicable

to net metering customers, the full anticompetitive consequences of TEP's proposed rates for its

8 TORS and RCS customers are best understood within the context of its tariff change proposals

9 which in combination will have the effect of entirely foreclosing competing residential DG providers

10 from the market.

11
12

Q- HOW DOES TEP'S PROPOSED FLAT-RATE PRICING CQMPARE TO THE CURRENT

PRICING OF THIRD-PARTY SOLAR SERVICES?

13 A. TEP has explicitly designed the TORS program so that a customer's flat monthly rate will be

14

15

equivalent to what they paid previously for their standard utility service (on average, over the prior

Thus, offers customers no savings immediately. What TEP offers instead is cost

16

17

year). TEP

certainty over the very long-term (25 years), although it has made no claim that fixing the flat rate

over 25 years would offer any savings relative to prevailing standard utility rates over that period.

18

19

20

21

22

Competitive rooftop solar, in contrast, is predicated on offering customers savings on their utility

bills. Competitive providers must evaluate the particular circumstances of prospective customers

their historical usage, suitability of the customer site for rooftop solar, and expected generation - to

ensure that a rooftop system offers the customer savings. TEP's proposal would consequently

represent a price increase relative to competitive alternatives under the current tariff.

23

24

Q. DOES THAT MEAN THAT CUSTOMERS ARE LIKELY TO CHOOSE A CQMPETITIVE

OFFERING INSTEAD OF TORS?

25

26

27

A. No, for several reasons. First, TEP's proposal forces customers to choose between lower costs with

a competitive offering today vs. long-term rate certainty under TEP's programs (which, as noted

above, only TEP can provide). But second, and most importantly, TEP has proposed changes to

10
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1

2

residential tariffs that would radically undermine the value customers can obtain via net metering,

and would consequently undermine the competitiveness of third-party solar offerings. Even if TEP

3

4

5

is unsuccessful in achieving all it wants in marginalizing or eliminating the benefits of net metering,

the very fact that TEP can continue to pursue rate modifications in the future that could reduce the

benefits

6

of competitive solar, but not the cost of the TORS product, creates significant

anticompetitive advantages for TEP's offering that arise solely from TEP's monopoly position. The

7

8

9

10

12

ability of a monopolist to create "fear, uncertainty, and doubt" when consumers are considering a

competitive alternative has been recognized by economists, the antitrust enforcement agencies, and

the courts, as potentially anticompetitive conduct.4 By cross-subsidizing its flat rate pricing with all

its captive customers and putting at risk the benefits obtained by competing DG suppliers' customers

from net metering, TEP will eliminate competition and effectively raise the price of DG solar

services in its service area. Only a monopolist could achieve this outcome.

13

14

15

Q- PLEASE EXPLAIN WHY TEP'S PROPOSAL TO USE ITS ACCESS TO OTHER
INFORMATION, SERVICES, AND ASSETS AS PART OF THESE PROGRAMS IS
ANTICOMPETITIVE.

16 A.

17

As the regulated franchised monopoly in its service territory, TEP has access to certain information

-- both customer-specific information, as well as information about its transmission and distribution

18 network that it proposes to use in implementing this program. Thus, TEP is proposing to use its

19

20

21

22

23

24

25

26

informational advantages due to its monopoly franchise in retail electricity distribution to benefit its

own activities in the competitive residential DG services business, to the detriment of competing

suppliers. For example, based on customers' historical load and billing profiles, as well as their

specific location on the grid, TEP can engage in targeted marketing efforts directed at the highest

value customers. TEP also proposes marketing this program to its customers through its standard

billing procedures, e.g., with advertising inserts. In addition, TEP proposes to use some of its

existing assets for the program, such as using currently unused space at some of its facilities to

install community solar assets. TEP is not proposing to provide competing residential DG suppliers

4 See e.g., Carl Shapiro, Deputy Assistant Attorney General, Antitrust Division, U.S. Department of Justice, "Antitrust in
Network Industries," March 7, 1996. Available at: https://www.justice.gov/atr/speech/antitrust-network-industries-speech-
american-law-institute-and-american-bar-association.
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1

2

with similar access to its information, assets, and services. As a result, this also significantly "tilts"

the competitive playing field and will further prevent independent suppliers from competing in the

3 market.

4

5

Q- ISN'T IT EFFICIENT FOR TEP TO USE ITS INFORMATION, ASSETS, AND OTHER

SERVICES TO PROMOTE AND IMPLEMENT THIS PROGRAM?

6 A. No. First, there is no "free lunch" to be had by allowing TEP to use its regulated activities to enable

7

8

9

10

11

12

13

it to expand into residential DG services, Ag., by allowing TEP to make use of its unused land for a

community solar project, identify the optimal placement of residential DG solar on its distribution

network, market the program through its current customer billing arrangements, etc. As noted

above, these are not "free," as they are the result of past (and current) expenditures recovered from

all ratepayers, and to the extent that TEP makes use of these resources to enable it to participate in

the competitive solar market segment, it should only be allowed to do so through a separate affiliate

operating on the same terns and conditions as third parties.

14

15

Q- ARE THERE ADDITIONAL REASONS WHY IT IS NOT EFFICIENT FOR TEP TO DO
THIS?

16 A. ultimately inefficient

17

Yes. It is anticompetitive and for a regulated monopolist to use such

information, assets, and services to benefit its own competitive activities, while denying competitors

18

19

similar access to the same information, assets, and services. If TEP were simply proposing to use

the above information, assets, and services to deliver its existing customer services more efficiently

20

21

22

23

or more reliably, its proposal would not raise anticompetitive concerns. The anticompetitive

concerns arise precisely because its proposal involves the extension of its activities into a market

segment that is already being sewed competitively, and because it is using certain advantages TEP

has only because of its monopoly franchise in ways that will distort the competitive process in

24 residential DG services. This

25

is why regulators generally require vertically integrated utilities,

operating under a monopoly retail service franchise, to establish separate affiliates when entering

into new and26

27

potentially competitive service markets, provide competing companies with non-

discriminatory access to the utilities' monopoly services (e.g., transmission service and related

12
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1 information on their OASIS sites), and ensure that the competitive affiliates engage in arm's-length

2 dealings with the utility's other regulated affiliates.

3

4

Q. DO THE ANTICOMPETITIVE CONSEQUENCES OF TEP'S PROPOSAL ALSO BEAR

ON WHETHER ITS PROPOSAL IS EFFICIENT OVER THE LONG-TERM?

5 A.

6

7

Yes. While TEP's proposed use of its privileged access to information, services, or assets may allow

it to achieve some short-tenn cost-efficiencies in its TORS and RCS programs, e.g., by making use

of idle land, it is important to distinguish between short-tenn "static" cost efficiencies vs. long-tenn

8 "dynamic" efficiencies. "Static" efficiencies refer to cost savings that can be obtained at a given

9

10

point in time, e.g. by enabling under-utilized resources to generate incremental revenues, or by

taking advantage of scale economies to operate at minimum efficient scale. "Dynamic" efficiencies

11 refer to cost savings that can be obtained over time, e.g., as a result of investment or innovation. In

12

13

14

15

fact, the competitive DG solar industry has been able to realize both static and dynamic efficiencies,

by taking advantage of scale economies with increased installations, expanding the geographic scope

of their operations, and achieving consistent and significant other operational efficiencies over time

via "learning-by-doing."5 The competitive DG solar industry has also been successful in developing

16 significant innovations, whether with regard to software,

17

-- and most importantly, deploying

hardware, communications networks, integrated service offerings (e.g., PV solar systems combined

18

19

20

with demand response infrastructure, smart thermostats, appliance controls, etc.), and even financial

services (e.g., customer equipment purchase, lease, or PPA options). In contrast, by limiting the

ability of independent DG solar providers to compete, TEP's proposal threatens to undermine, rather

21 than support, the continued development of such dynamic efficiencies observed in the overall

22 residential DG solar market segment to the detriment of TEP's captive customers over the long-

23 term.

5

5:409--410, accessed at https://nature.berkelev.edu/~fowlie/PV AR 20l3.pd£
See e.g., Baker, Erin, et. al "The Economics of Solar Electricity, in The Annual Review of Resource Economics, 2013.

13
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l
2
3

Q. ARE YOUR CONCLUSIONS CONSISTENT WITH THOSE OF OTHER STATE
COMMISSIONS THAT HAVE BEEN FACED WITH THE QUESTION OF WHETHER TO

ALLOW UTILITY-OWNED DG RESOURCES?

4 A.

5

6

Yes. The New York Public Service Commission ("NYPSC") recently held a "Reforming Energy

Vision" ("REV") proceeding that addressed, among other issues, the question of whether distribution

utilities should be allowed to own distributed energy resources ("DER," i.e., distribution generation,

7 or DG). In its 2015 Order, the NYPSC stated:

8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

[W]e do not generally favor utility ownership of DER [Distributed Energy Resource] assets. We
are persuaded that unrestricted uti l i ty participation in DER markets presents a risk of
undermining markets more than a potential for accelerating market growth. The ability of
utilities to increase the State's DER asset base is not definitive here. The strong level of interest in
REV markets expressed by independent providers demonstrates that we are not dependent on
utility investment to build asset base. When that factor is given less weight, the balancing
becomes relatively simple. A basic tenet underlying REV [New York's "Reforming Energy
Vision" proceeding] is to use competitive markets and risk based capital as opposed to
ratepayer funding as the source of asset development. On an ex ante basis, utility ownership of
DER conflicts with this objective and for that reason alone is problematic. Our concerns are
compounded by the observation made by Staff and others that, because of their incumbent
advantages, even the potential for utility ownership risks discouraging potential investment
from competitive providers. Markets will thrive best where there is both the perception and
the reality of a level playing field, and that is best accomplished by restricting the ability of
utilities to participate.6 (Emphasis added.)

23

24

Q- IS THERE AN ALTERNATIVE WAY FOR TEP TO PARTICIPATE IN RESIDENTIAL
ROOFTOP AND COMMUNITY SOLAR ACTIVITIES IF ITS PROPOSAL IS REJECTED?

25 A.

26

As a monopoly utility, TEP's TORS and RCS proposals should be rejected, given their purpose and

effect of eliminating competition in the residential rooftop solar market segment in TEP's service

27

28

territory. If TEP, or its holding company, UNS Energy Corporation, wants to participate in this

competitive market segment, it should only be through a separate affiliate with appropriate

29 restrictions to ensure that the affiliate and other third party competitive suppliers have equivalent

30 access to customer and distribution system information relevant to the provision of service. If the

31

32

Commission determines that community solar would be a valuable service offering, it should require

development of enabling rules such as virtual net metering or distribution wheeling charges, limit

6 State of New York Public Service Commission, Case 14-M-0101: Proceeding on Motion of the Commission in Regard to
Reforming the Energy Vision. Order Adopting Regulatory Policy Framework and Implementation Plan, Issued Feb. 26,
2015, p. 67. Available at: http://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefld=~{0B599D87-445B-4197-
9815-24C27623A6A0}.
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1

2

participation by a STEP-related entity to a separate competitive affiliate, and allow independent

suppliers to provide similar offerings on an equivalent basis.

3 v. DG Solar in the U.S. is a Well-Functioning and Highly Competitive Industry

4

5

6

Q- PLEASE DESCRIBE COMPETITIVE DISTRIBUTED SOLAR GENERATION INDUSTRY

IN THE U.S.

A.

7

8

9

Competitively provided distributed solar generation has grown dramatically in the past five years.

Since the beginning of 2010, quarterly installations of residential solar photovoltaic ("PV")

generation capacity have grown more than eight-fold, to more than 550 MWDc nationwide quarterly

installations in the third quarter of 20]5, as shown in Figure 1.

10 Figure 1: U.S. residential rooftop installations by quarter, MWDc (2010-2015)1

11

12

13

Q- PLEASE DESCRIBE THE EVOLUTION OF THE DG SOLAR INDUSTRY IN ARIZONA.

14

15

A. Over the same period, rooftop solar installations in Arizona have also grown dramatically, as

indicated in Figure 2, with Arizona installations averaging about l0% of the U.S. total. Despite this

7 GTM Research/SEIA, data compiled from Solar Market Insight: 2011 Year in Review, 2012 Year in Review, and QS 2015.

15
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1

2

3

rapid recent growth, residential DG solar still represents a relatively small proportion of total

residential load. For TEP, residential solar PV amounts to approximately 2.7% of residential sales,

indicating the potential for significant further growth.8

4 Figure 2: Arizona residential rooftop installations by quarter, MWD¢ (2010-2015)9

5

6

7

8

9

10

11

In an industry list of the top 500 U.S. solar contractors in 2015, there were 319 rooftop solar

contractors, 19 of which are based in Arizona.l0 Nationally, the data on installation companies show

that the industry is young, and that barriers to entry are low. Figure 3 shows the distribution of

rooftop installation companies by the number of years they have been in operation, a large majority

of these companies have been in business less than ten years.

8 The calculation for TEP is based on approximately 102,000 MWh of residential solar PV, derived from data for 2015 in
TEP's response to Staffs First Set of Data Requests in this docket, and residential sales of approximately 3,800,000 Mwh,
representing an average over 2012-2014, derived from data in TEP's 10K for 2014.

Id.9

10 http://www. sol arpowerworl don line. com/20 l5-top-500-nonh-american-solar-contractors/

16
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1 Figure 3: US Residential Rooftop Installers, Number and Years in Service"
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In recent years, the residential solar market segment has shifted from one in which the customer

contracts for and owns the rooftop installation to third-party ownership business models. Under

third-party ownership models, a solar developer manages the design, financing, and installation of

the system on the customer's property at little or no upfront cost to the customer. The customer may

sign a power purchase agreement ("PPA") to buy the solar generated power from the developer, or,

as has become increasingly common, lease the system from the developer and benefit from reduced

energy purchases, as well as from net sales of excess generation to the utility, where allowed. Based

on a 2012 industry report, 80% of residential solar systems in Arizona were financed through third

party lease arrangements. 12

12

13

14

15

16

17

The growth of third party ownership models has encouraged scale efficiencies that have lowered

finance costs and so-called "soft" costs for activities such as marketing, customer acquisition,

design, and installation. At the same time, rapid advances in PV technology and manufacturing

efficiency have driven down the "hard" cost of PV modules dramatically. Figure 4 is extracted from

a Lawrence Berkeley National Laboratory ("LBNL") report on PV costs and shows the substantial

drop in overall installed costs for residential PV, particularly since 2009. The report also includes

11 Id

12 GTM Research/SEIA, Solar Market Insight 2012 Year in Review.

17
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1

2

preliminary data indicating installed price declines in 2015 on a pace to match those in recent prior

y€3t$_13

3 Figure 4: Residential PV Installed Price, Module Price Index, and Implied Non-Module Costs14
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5 It is notable that installed costs have continued to fall even after PV module costs leveled off

6 beginning in 2012. The LBNL report notes that "many states have continued to ramp down financial

7

8

incentives for PV, applying sustained pressure on installers and others in the supply chain to

streamline their business processes....,,15

9

10

Q- HOW DO COMPETITIVE SOLAR BUSINESS MODELS BENEFIT CUSTOMERS
COMPARED TO THE UTILITY OWNERSHIP APPROACH THAT TEP PROPOSES?

11 A.

12

13

14

15

First and foremost, residential rooftop solar would not now exist as an option for customers without

the competitive businesses that developed and advanced the market segment. Monopoly utilities had

neither the incentive, nor the expertise, nor the risk capital to develop or innovate in customer-site

solar offerings, and they did not do so. Utilities have been active in developing large-scale solar

generation projects that are more consistent with the traditional wholesale generation activities of

13

14

15

LBNL, "Tracking the Sun VIII, The Installed Price of Residential and Non-Residential Photovoltaic Systems in the United
States," (Aug 2015), page 16.

ld., figure reproduced from Figure9, page 17.

Id., page 18.
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1

2

3

integrated utilities -- although even there, it has been similarly important for regulators to ensure that

utilities appropriately select the least-cost/lowest-risk option for ratepayers, when comparing utility

self-build proposals vs. PPA opportunities with third party developers.

4

5

Q. CAN YOU EXPAND UPON THE BENEFITS THAT COMPETITIVE RESIDENTIAL

SOLAR PROVIDES CUSTOMERS?

6 A.

7

8

Competitive residential solar provides customers with valuable alternatives to traditional utility retail

service. For captive customers of vertically integrated utilities, residential solar may be the only

existing form of retail competition in electricity, and such competition is not incidental. For many

9

10

11

residential  DG solar  customers,  the abili ty to reduce their  reliance on their  retail  provider  of

electricity service is a significant factor in their decisions to invest in rooftop solar.l6 The very fact

and community solar  is a

12

that TEP has proposed utility ownership of residential rooftop solar

response to these competitive pressures. Indeed, TEP's proposals now threaten to undermine and

13 possibly eliminate the very competition that prompted them.

14

15

Q. ARE THERE FURTHER BENEFITS THAT COMPETITION FROM THIRD-PARTY
SOLAR PROVIDES TO CONSUMERS?

16 A.

17

18

19

20

21

Yes, in addition to the expanded service choice and reduced cost that competitive solar providers

offer customers, third party ownership models provide access to non-utility sources of capital that

can diversify risk away from captive ratepayers, and may be cheaper than the utility's cost of capital.

For example, TEP's current allowed return on equity ("ROE") is 10% (and Fitch projects a 9% ROE

by 2017),  while tax equity investors - currently a main source of residential solar  financing -

currently aim for an ROE of 7% or 8%."

16
See e.g., Paul Balcombe, Dan Rigby, and Adisa Azapagic, "Investigating the importance of motivations and barriers related
to microgeneration uptake in the UK," Applied Energy, Vol. 130, October 2014, pp. 403-418. Available at: http://ac.els-
cdn.com/S030626191400542X/1 -s2.0-S030626l91400542X-main.pdf`?_tid=e4872a70-e64e-11e5-820e-
00000aacb360&acdnat=1457566402_faf2e050465cd86fl250ebbd48fa9d8b.See also Ria Langheim, Georgina Arreola, and
Chad Reese, "Energy Efficiency Motivations and Actions of California Solar Homeowners," August 2014 (published in
proceedings of ACEEE 2014 Summer Study on Enemy Efficiency in Buildings), p. 10. Available at:
https://energycenter.org/sites/default/tiles/docs/nav/policy/research-and
reports/Energy"/120Efficiency%20Motivations%20and%20Actions%20of'/»20California%20Solar"/>20Homeowners.pdf

17 htt'p://www.utiliwdive.com/news/tong-wellin,<1hoff-should-utilities-be-alIowed-to-rate-base-solar/396283,'

19
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1 Competition in the third-party ownership space has also encouraged companies to provide more fully

2

3

4

in tegrated service,  spann ing project  financing to instal la t ion ,  and even  most  recen t ly solar

technology and manufacturing.l8 Increasing economies of scale among larger solar developers with

national scope signal that competition-driven cost reductions are likely to continue.19

5

6

7

8

9

Finally, the competitive residential solar industry has demonstrated continued innovation in service

offer ings -  for  example,  bundl ing of r esiden t ia l  r ooftop solar ,  ba t tery stor age,  and energy

management sewices.20 This combination of different services and assets, provided by a range of

companies using various innovative technologies, often in cooperative endeavors with utilities, has

the added benefit of reducing consumers' overall energy use and improving grid resiliency.2]

10
11

VI. TEP's Proposal Would Eliminate These Current Benefits to Consumers and Inflict

Anticompetitive Harm That Regulators Have Long Sought to Prevent

12

13

14

Q. PLEASE EXPLAIN WHY REGULATORS ALLOW CERTAIN UTILITIES TO HAVE A
MONOPOLY FRANCHISE AND HOW THEY ENSURE THAT A MONOPOLY UTILITY

NONETHELESS ACTS IN THE PUBLIC INTEREST.

15 A.

16

17

18

19

20

State regulators grant utilities an exclusive franchise to serve retail customers in a given territory

because it would be impractical and duplicative for multiple firms to invest in the transmission and

local distribution networks required to provide electricity services. A local electricity distribution

network in particular is often considered the quintessential "natural monopoly," since it would be

unnecessarily costly for multiple competitors to invest in and manage multiple distribution networks

serving the same customers. Utility regulation is aimed at protecting the public interest by ensuring

21

22

that  the ut i l i ty' s capt ive customers are able to benefi t  from the lower  costs of th is "natural

(particularly in themonopoly" distr ibution network), rather  than being subject to a variety of

18

19

20

Based on Solar City's recent acquisition of Silevo.

The Morningstar Equity Analyst Report of Mar 3, 2016 on SolarCity Corp reported that "the company has reduced per-watt
customer costs 40% since 2012, and is targeting another 14% cost reduction by 2017."

SolarCity has developed such a home energy system offered in Hawaii.
https/ '/www.,qreentechmediacom/articles/read/SolarCitvs-Svstcm-For-Self-Supplv-in-Hawaii-Includes-PV-Storage-Waten

21 Id. See also, Nest Labs, "Energy Savings from the Nest Learning Thermostat: Energy Bill Analysis Results," Nest White
Paper, February 2015, available at: https://nest.com/down]oads/press/documents/energy-savings-white-paper.pdf.
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1

2

potential abuses by the monopoly utility, such as excessive pricing, discrimination in the provision

of services, the imposition of excessive and unnecessary costs, and/or overinvestment in the rate

3 base which ultimately finds its way into customer rates, along with the utility's profit.

4

5

6

Q- WHY DID YOU FOCUS YOUR ANSWER ABOVE ON LOCAL DISTRIBUTION
NETWORKS AS A "NATURAL MONOPOLY" RATHER THAN GENERATION ASSETS,
WHICH UTILITIES ALSO OWN?

7 A. For at least the past forty years, economists, regulators, and policymakers in the U.S. and around

8 the world have recognized that electric generation is not a "natural monopoly," i.e., that electric

9

10

11

12

13

14

15

generation is not most efficiently provided by a single monopoly utility, but rather can be provided

by competitive markets, with significant benefits to customers in terms of lower costs and reduced

risks, as well as benefits to society more broadly from the lower emissions associated with more

efficient technologies and operations. The reason to have a regulated monopoly franchise is to allow

it to provide those services with "natural monopoly" characteristics, all other activities, and

particularly generation, should be provided by competitive markets, as with almost every other

sector of the U.S. economy.

16

17

18

Q- DO THE ACTIONS OF VERTICALLY INTEGRATED UTILITIES RAISE POTENTIAL

ANTICOMPETITIVE CONCERNS, AS THEY TRY TO RESPOND TO NEW
COMPETITORS IN CERTAIN SEGMENTS OF THEIR BUSINESS?

19 A. Yes, and this concern that vertically integrated utilities would work

20

21

to stymie competition in

generation is by no means new. In 1978, Congress passed the Public Utility Regulatory Policies Act

("PURPA"), which contained provisions to enable and encourage independent competitive suppliers

22 to invest in new renewable energy and cogeneration facilities. Congress recognized that incumbent

23 vertically integrated utilities, with retail customers, have strong

24

a monopoly franchise to serve

financial incentives to prevent new independent sources of generation from competing with the

25 utilities' own generation assets, either by refusing to purchase the output from these new competitors

26 getting access to the utilities' transmission network.

27

28

or by preventing them from A regulated

utility's profits are dependent on the size of its rate base and its allowed rate of return. Market entry

by independent owners of generation threatened to reduce the size of utilities' rate base and/or limit

21
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1 their future ability to increase their rate base.

2

3

4

5

An economically rational (but nonetheless

anticompetitive) response by a utility with a local monopoly franchise is therefore to prevent

independent sources of generation from competing in the market on a level playing field.

Recognizing these harmful incentives, Congress required utilities to interconnect with, and purchase

excess wholesale power from, these newly established "qualifying facilities" ("QFs").

6

7

8

In the Energy Policy Act of 1992, Congress undertook further steps to promote competition in

electric generation by allowing FERC to order utilities to provide mandatory transmission access for

independent generators. Since that time period, FERC and various state regulators have continued to

9 in the electric

10

pursue policies to promote competition -- and prevent anticompetitive conduct

utility industry, both at the wholesale level and in many states at the retail level as well.

11 HOW DOES THIS DOVETAIL WITH THE POLICY OF THE STATE OF ARIZONA?

12

Q-

A.

13

14

15

While Arizona has suspended full restructuring of its retail electricity markets, due to what I

understand are constitutional concerns regarding aspects of a transition to competition, the

promotion of competitive generation markets remains state policy: "It is the public policy of this

state that a competitive market shall exist in the sale of electric generation service.
9:22

16

17

18

Q- HAVE FEDERAL AND STATE REGULATORS GENERALLY PROHIBITED
REGULATED MONOPOLY UTILITIES FROM ENGAGING IN ACTIVITIES THAT ARE
PROVIDED COMPETITIVELY BY INDEPENDENT PARTIES?

19

20

A. No, but they have sought to put in place safeguards to ensure that when regulated utilities participate

in competitive markets, they do so on similar terms and conditions as independent market

21 participants . Preventing vertically integrated utilities

22

23

from foreclosing other suppliers from

potentially competitive markets, as with open access requirements, is simply the first precondition

for such markets to develop. Another important requirement is that vertically integrated utilities

24

25

26

establish separate affiliates to perform certain functions, and adopt affiliate codes of conduct to

prevent utilities from using their regulated monopoly position to artificially benefit their competitive

market activities and thereby suppressing competition in related market segments. Thus, FERC

22 A.R.s. § 40-202(B).

22
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1 requires that utilities establish a code of conduct to ensure that a vertically integrated utility does not

2 use its information about the operation of the transmission network, or its control over that network,

3

4

5

6

7

in ways that unduly advantage its affiliates and disadvantage its competitors. States similarly put in

place comparable restr ictions on the ways in which utilities can use their  privileged monopoly

position, and information acquired from their monopoly activities, to gain an undue advantage over

competitive suppliers of a particular service. Arizona, for example, recognizes that due to their

monopoly franchise over retail distribution, utilities are able to reach customers more effectively

8

9

10

11

12

13

than potential competitors in other market segments, as a consequence, utilities are prohibited from

placing advertisements in their customer bills for competitive services such as HVAC contracting

services. To the extent TEP is permitted to enter the residential DG solar market segment, similar

restrictions should be placed on TEP's provision of residential DG sewicesr TEP should be required

to establish a separate affiliate to provide such services, and its affiliate should not be allowed to use

information, assets, or services that TEP obtains, owns, or provides as part of its monopoly franchise

14 over retail electr icity distr ibution, unless TEP provides competing providers of residential DG

15

16

services with equivalent access to this information, assets, and services, on the same terms and

conditions as TEP provides its affiliate.

17

18

Q, ARE YOU CONCERNED THAT TEP'S PROPOSAL WILL RESULT IN A CROSS-

SUBSIDIZATION OF ITS ACTIVITIES?

19 A. Yes. Typical cross-subsidization concerns arise when a utility is able to shift costs or risks that are

20

21

22

23

24

properly borne by its competitive activities onto its regulated ratepayers. Regulators have long

recognized that cross-subsidization raises concerns not only about fairness, but also about harm to

competition: if a utility is able to use its position as a regulated monopoly to tilt the competitive

playing field to artificially benefit the utility's entry into otherwise competitive activities, this will

discourage market entry and investment by other competitors/m Such cross-subsidization can also

23

24

A.R.S. § 40-202(C) ("the commission's authority is confirmed to adopt rules to: (2) Prohibit a public service
corporation that forms an affiliate for the purposes of providing services that require a licensed contractor or has employees
perform these services, including but not limited to electrical, heating, ventilation, air conditioning or plumbing or
construction services, from advertising these services in their billing statement or in other mailings done by the electric
distribution utility.")

See Timothy Brennan, "Why Regulated Firms Should Be Kept Out of Unregulated Markets: Understanding the Divestiture

23
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1 create barriers to entry for other competitors.

2

Several aspects of TEP's proposal raise cross-

subsidization concerns: its proposal to include customer-specific residential DG solar assets in its

3

4

5

6

7

8

9

10

11

12

13

overall rate base, its proposal to charge its residential DG solar customers a flat monthly rate that is

independent of their usage within a +/- 15% band, its proposal to keep this monthly rate constant for

25 years, its proposal to use its privileged access to information about the distribution grid to target

specific residential DG solar customers, its proposal to locate community solar projects on land it

owns only as a result of its regulated monopoly franchise, and its proposal to use its regulated

monopoly franchise to market its DG solar activities to its captive customers. In fact, any proposal

by TEP to include residential DG solar assets in its rate base amounts to an anticompetitive cross-

subsidization of its competitive activities with its status as a franchised retail electric monopoly.

Other aspects of TEP's proposal regarding its rate structure, use of facilities, access to infonnation,

etc., similarly amount to anticompetitive cross-subsidization, unless it offers competing providers of

residential DG services similar access to such rates, facilities, and information on equivalent terms

14 and conditions.

15

16

17

18

Q. TEP ATTEMPTS TO .msT1Fy ITS PROPOSAL, IN PART, BY ARGUING THAT IT IS
NECESSARY TO PREVENT COST SHIFTS FROM RESIDENTIAL DG SOLAR
CUSTOMERS TO OTHER TEP CUSTOMERS. DO YOU AGREE WITH THIS
JUSTIFICATION?

19

20

21

22

23

24

25

A. No, I do not. Whether such alleged cost-shifting between residential DG solar customers and other

TEP customers has in fact occurred under the existing ACC-approved tariffs is an issue that I

understand will be addressed in other proceedings. While I believe that competitively-provided

residential DG solar provides a wide range of economic and reliability benefits to all utility

customers, the appropriate design of net metering tariff provisions is a subject that is distinct from

TEP's current proposal to permanently expand its utility-owned residential DG solar program.

Furthermore, as Dr. Cicchetti explains in his testimony, the combined effect of TEP's proposed rate

in United States v. AT&T," 32Antitrust Bulletin 741 (1987), and "Cross Subsidization and Cost Misallocation by Regulated
Monopolists," 2 J Reg. Econ. 37 (1990). See, also fn. l, supra: Federal Trade Commission Staff Report: "Competition and
Consumer Protection Perspectives on Electric Power Regulatory Reform" (July 2000). See also 122 FERC 1161,155, 18
CFR Part 35, Docket No. RM-07-15-000, Order No. 707, "Cross-Subsidization Restrictions on Affiliate Transactions"
(2008), available at: https://www.ferc.gov/whats-new/comm-meet/2008/022108/E-2,pd£

24
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1

2

3

4

5

6

7

8

9

changes and its TORS/RCS proposal will only increase any alleged cost-shifting (if present), not

reduce it. In any event, it is somewhat odd for TEP to propose that, in order to mitigate its future

asset-related cost risks due to increased adoption by residential customers of DG solar (and the

resulting reduction in demand for grid energy from DG customers), TEP should further increase its

investments in additional generation assets. This can only increase the risks borne by TEP's cost-of-

service customers. Such a strategy only makes sense for a monopoly utility with the ability to

recover from its captive ratepayers all of the costs of its (presumably prudent) investments -- along

with a healthy rate of return on those investments. Such a strategy makes no sense from the

perspective of the public interest, or competition policy.

10
11

VII. TEP's Claimed Grid Benefits of Utility-Owned DG Solar Can Be Provided by Third

Parties When They Are Allowed to Compete

12

13

14

Q- WILL TEP'S PROPOSAL ALLOW IT TO MAXIMIZE THE EFFICIENCY BENEFITS OF

RESIDENTIAL DG RESOURCES FOR THE DISTRIBUTION NETWORK?

15

16

17

18

19

20

21

22

A. No. While it has been asserted by TEP's witness Mr. Tillman that TEP's unique position allows it

to maximize the value of DG resources to the grid, this is merely an alternative characterization of

the anticompetitive advantages that TEP would reserve to itself under its TORS and RCS proposals.

Yes, if TEP retains preferential access to customer and grid information, and is allowed to

implement proprietary and exclusionary systems and standards, TEP would have substantial

advantages over third party participants. But these are matters that can and should be addressed by

appropriate rules to allow broad and equal access by market participants. Otherwise, TEP will

simply use its privileged regulated monopoly position to undermine competition in this market

segment.

23

24

25

26

27

Q- ARE THERE TECHNOLOGICAL LIMITATIONS THAT WOULD OTHERWISE
PREVENT COMPETITIVE ROOFTOP SOLAR COMPANIES FROM PROVIDING GRID
SUPPORT SERVICES?

A. No. There is no technological barrier to third-party rooftop systems providing grid support. The

only barriers that exist are created by exclusionary utility practices. In particular, the ability to

25
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1 devices that allow real-time control and management of the

2

employ so-called "smart" inverters

interaction of solar systems and the grid

3

requires bidirectional communications systems, and

conformity between the technical protocols of the solar system and the grid control system. TEP has

4

5

6

7

8

9

10

stated that it is "currently planning on the acquisition of an area-wide systems communications

network that will designate communication frequency whereby Company-owned inverters will be

able to send and receive signals from TEP's balancing authority's energy management system

("EMS")" (emphasis added).25 TEP thus has no intention to create a system based on open standards

that would allow third-party solar systems to provide grid support services. TEP appears to be

pursuing the sort of traditional utility approach to system architecture that not only excludes third-

party access, but also may be insufficiently flexible to accommodate future advanced applications.

11 ARE THERE MORE OPEN, FLEXIBLE ALTERNATIVES THAT TEP COULD PURSUE?

12

Q-

A. Absolutely. Open architecture approaches have been developed to take advantage of advanced

13

14

15

control capabilities and provide flexibility to adapt to changing technology. One of these is the

LBNL Open Demand Response Architecture, which provides capabilities applicable to both demand

response and The open architecture approach is contrasted with the

16

onsite solar generation.

traditional utility approach in Figure 5.

25 TEP response to Staffs First Set of Data Requests Regarding The Application For Its 2015 Renewable Energy Standard
Implementation Plan, Docket No. E-0l933A-l4-0248, August 22, 2014, response to STF 1.21 .

26
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Figure 5: Open versus conventional architectures for system control communications"
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Under the conventional approach, illustrated in the lower part of the figure, the utility designs a

communication system and protocols tied to a specific control application, limiting the ability to

accommodate new applications and electric grid needs, and increasing the potential for the system to

become obsolete and require costly replacement.

In contrast, the open architecture approach, illustrated in the upper part of the figure, separates the

control process into three separate but integrated components, relying on a standard data model that

allows the use of multiple communication methods that can be bridged to allow for control of legacy,

advanced, and potential future applications. This sort of open architecture allows for much greater

flexibility over time and also is particularly suited to ensuring access for third-party systems to

provide grid services effectively.

26 LBNL, "Hawaiian Electric Company Demand Response Roadmap Project," (January 2013).
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l Q- HAVE SUCH SYSTEMS BEEN DEPLOYED TO DATE?

2 A. Some third-party solar businesses already deploy bidirectional communications capability outside of

3

4

utility systems, and collect vastly more data on customer demand and generation than typical utility

Communication latency (the round-trip time forsystems, with second-by-second detail.

5

6

7

8

9

10

11

communications with the rooftop device) through existing systems currently in operation is

approximately two seconds, which is well under the standard four-second requirement for providing

fast response ancillary services to the grid.27 This provides an additional indication of the innovation

benefits of a competitive marketplace that TEP's proposal will undermine, not to mention the broad

range of benefits that TEP could obtain by working with competitive solar providers to fully utilize

the technologies they have already deployed to address the needs of TEP's electric transmission and

distribution network.

12

13

Q- IS THE POTENTIAL FOR A UTILITY TO INVEST IN SYSTEMS THAT BECOME
OBSOLETE S1MPLY A HYPOTI-IETICAL PROBLEM?

14

15

A. Not at all. One reason the regulation of monopoly utilities is challenging is that it creates inherent

incentives for the utility to both stifle innovation by others and expand its own investments that are

16 rolled into its rate base, even if such investments ultimately prove to be cost-ineffective or

17

18

superseded by other technologies. Utilities, however, are generally cautious in making non-

traditional or unproven investments, because they can only recover the costs of these investments,

19

20

21

including a return, if regulators find that they were prudently incurred. More forward~looking or

adventurous investments are discouraged. At the same time, utilities have an incentive to find needs

to justify new investments that expand their rate base. Incentives are very different in competitive

22

23

markets, which reward rapid innovation and risk-taking. Not all companies are rewarded of course,

and some companies will fail.

24

But unlike a franchised monopoly utility, a failed competitive

business is only one among multiple product or service providers, and its losses are not recovered

25 from captive customers.

27 For example, distributed resources are currently being bid into PJM's frequency regulation market, which requires control
within four seconds, see, "Grid Balancing with Distributed Energy Resources," available at http://www,cnbalaooinfwp-
contentfuploads/case_studies/PJM.pdf

28



Direct Testimony of David W. DeRamus, PhD

l
2

Q- ARE THERE RECENT CASES THAT ILLUSTRATE THE PROBLEM WITH UTILITY
INVESTMENT INCENTIVES?

3

4

5

A. Yes, the problem with utility investments, undisciplined by competitive market pressures, has been

amply demonstrated in recent years in the wide deployment of advanced metering infrastructure

("AMI"), more commonly known as meters. From the mid-1980s,

6

7

smart many utilities began

investing heavily to replace their visually-read electric meters with automated meter reading systems

("AMR"), in which meters were read by walk-by or drive-by data collection devices, or later by

8

9

10

11

12

13

14

15

16
29

17

18

19

20

21

22

23

dedicated radio communications systems. The widespread adoption of AMR extended well into the

mid-2000s. Then as AMI was developed, many utilities rushed to replace their fully-functioning

AMR systems on the premise that AMI would enable consumers to manage their energy use, even

without sufficient programs or evidence to demonstrate a positive benefit to cost ratio for replacing

AMR with AMI at that time. For example, Dominion Virginia Power proposed to replace its 2.4

million AMR meters with smart meters at a cost of $600 million dollars, even while full adoption of

AMR meters was still under way. Its application was withdrawn after questions were raised about

the insufficient validity of data collected during a test of AMI in some areas, and to date only

250,000 AMI meters have been installed by the utility.28' This highlights the inherent difficulties

in ascertaining whether utility investments are intended to satisfy the financial objectives of utility

shareholders, or whether they are truly justified on an economic basis. At the end of the day, it is

ratepayers who are forced to bear the risk of utility investments inserted into the rate base, while it is

the utility that stands to profit from the investment. One of the primary benefits of competitive

markets in generation is that they provide outside risk capital and ensure a better alignment of

investment risks and rewards. For residential DG solar, these benefits of competitive markets have

been explicitly recognized by regulators, as I discussed above.

28 http://www.richmond,com/business/article_45d164044265-53a8-aflb-1983815654a6.html

29 https://www.dom.com/residential/dominion-virginia-power/customer-service/smart-meter-upgrades/smart-meter-locations
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l
2

Q. IS UTILITY OWNERSHIP NECESSARY TO MITIGATE POSSIBLE ADVERSE GRID
IMPACTS FROM ROOFTOP SOLAR?

3

4

A. No. As discussed above with respect to the ability of rooftop solar to provide grid support services,

utility ownership is not required in order to manage interaction of rooftop systems with the network.

5

6

Technical issues associated with integration of distributed generation are being addressed by the

One notablecollaboration with utilities and other stakeholders.

7

8

competitive solar industry in

example is the Massachusetts Technical Standards Review Group ("MTSRG") that works to develop

uniform standards for interconnecting distributed generation in the state. The MTSRG has addressed

9

10

11

12

a range of technical issues, including the potential for DG systems to induce reverse power flow on

the distribution system. TEP has called out this issue particularly to justify its TORS proposal. Mr.

Tillman states, "[e]ach system must also be designed within a limited capacity range based on the

customer's usage to mitigate the Company's concerns with reverse power flow."30 It is noteworthy

13

14

that all four major utilities in Massachusetts already permit reverse power flow on their circuits,

subject to certain conditions.31 it isWhile the appropriate conditions continue to be debated,

15

16

apparent that reverse flow is one among several technical issues with integrating distributed

generation that can be managed to enhance overall system benefits. Moreover, the Massachusetts

17

18

19

case demonstrates that utility ownership of distributed generation is not required in order to address

grid impacts, but rather that technical issues can be addressed through the development of uniform

standards that ensure equal access to all market participants.

20

21
Q- DOES TEP'S PROPOSAL TO LIMIT ROOFTOP SYSTEM SIZE RAISE OTHER

CONCERNS?

22

23

24

25

26

A. Yes it does. The approach that TEP proposes, in which each rooftop PV system is effectively

designed to minimize excess energy flowing to the grid, underlines the function of rooftop solar as

distributed generation. In TEP's formulation, rooftop solar is more akin to demand management

than it is to generation - i.e., it is focused on offsetting customer demand for generation from other

utility resources. The management of customer demand, both residential and commercial, is another

30 Tillman Direct Testimony, page 14, lines 13-14.

31 MTSRG Common Guidelines Matrix, available at:
https #mc s_oo l Hom file KJ 0823611498 Rh ()MXcteV»l iv\ [l Iam9/uw
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1

2

3

4

arena in which competitive service providers operate in a well-functioning market, and in which the

direct participation of regulated utilities raises concerns about anticompetitive effects, for example

when a utility installs customer-sited equipment that is put into the rate base - precisely what TEP

proposed to do under TORS.

5

6

7

Rather than advancing the DG solar market segment and expanding customer service options, TEP's

TORS proposal is designed primarily to protect TEP's interests. Indeed, in response to a Staff data

request in this docket, TEP stated:

8
9

10
11
12

While the Company recognizes that consumers will always prefer policies that
may benefit the individual rather than the system as a whole, it is incumbent upon
the utility to transition to a cleaner, more sustainable portfolio in a manner which preserves
the Company's abili ty to provide safe,  reliable,  and affordable energy to all  customers.32
(Emphasis added.)

13

14

VIH. Conclusion: TEP's Proposal Is an Unreasonable Response to Innovation and
Competition from Independent DG Service Providers

15 Q- DO YOU HAVE ANY FINAL COMMENTS ON TEP'S PROPOSAL?

16

17

A. Yes. TEP's proposal did not arise out of a vacuum. In the trade press, there have been innumerable

articles about the supposed "crisis" faced by regulated electric utilities in an era of rapid technology

18 innovation, increased competition,

19

and reduced demand growth ,  or  even  declin ing electr ici ty

consumption. It is my own view that the predictions of the demise of the regulated utility are wildly

20

21

exaggerated: developing, managing, and maintaining the operation of an electricity transmission and

distr ibution network is an in fact increasing,important function that provides significant, and

22

23

24

25

26

benefits to a society that is increasingly dependent on a reliable supply of electr icity. How a

regulated private utility such as TEP will meet its shareholders' profit requirements in a changing

competitive and regulatory environment is a different question that I have not been asked to address,

nor is it a question that is before this Commission. The question that is before this Commission is

whether TEP's response to these challenges, as embodied in this as well as its separate but intimately

32 TEP response to Staff's First Set of Data Requests Regarding Its Rewnewable Energy Standard and Tariff Application,
Docket No. E-01933A-14-0248, August 24, 2014, response to STF 1.37.
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1

2

3

4

related rate proposals, is consistent with the public interest, both in the near-term and in the long-

term. I conclude that it is not, as it represents a significant step backward towards preserving an

outdated regulated monopoly business model, rather than embracing and enabling innovation, as it

pretends to do.

5

6

7

Innovation brings substantial benefits to consumers, including new and improved products and

services, lower prices, and higher standards of living. Innovation, however, is often disruptive to

existing business, whether regulated or unregulated. Digital publishing and e-books substantially

8 disrupted the prior business models of book publishers, book stores, and newspapers. Digital music

downloaded9 prior business models of record

10

11

12

over the Internet substantially disrupted the

companies and record stores. In regulated industries, cell phone-enabled ride-sharing services

combined with cashless payment systems (Uber/Lyft) substantially disrupted traditional regulated

taxi businesses. Indeed, the emergence of cell phone services, "smart phones," and even the Internet

13

14

15

16

17

18

19

20

21

22

are ultimately attributable to the efforts of "disruptive" competitors in a previously highly regulated

market. Not that long ago in the U.S., there was only one type of telephone service (landline), it was

provided by one regulated monopoly (AT&T), and customers could get a single type of telephone in

the color of their choice, as long as that color was AT&T's "colorful black." The enormous range of

innovation that we have witnessed in the telecommunications industry in the past several decades

has been due, in large part, to decisions by regulators to enable innovative new entrants to participate

in related - but distinct - competitive market segments, by ensuring that such new entrants were able

to gain access to the incumbent monopolist's regulated networks on non-discriminatory terms, and

by ensuring that the incumbent monopolist was not able to stifle emerging competition in these

markets by requiring that customers use its products or services.

23

24

25

26

Innovation and technological change has similarly caused widespread changes in -. and challenges to

the electric utility industry over the past several decades. Much of the federal and state efforts to

promote restructuring in electricity markets resulted from improvements in generation technology

that allowed smaller generating units to produce electricity at costs substantially below those of

27 historical utility-scale plants. These technological improvements in generation allowed new and
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1

2

independent market participants to own and operate their own generating units, initially as QFs, and

later as ImPs selling directly to wholesale customers. These innovations -- and the accompanying

3 new competitive entrants have provided substantial benefits to electricity consumers, but they also

4 continue to pose a challenge to the business model of incumbent vertically-integrated utilities

5

6

7

8

operating as regulated monopolies. Monopoly utilities maximize their profits by maximizing the

size of their rate base. They thus have the incentive to prevent or limit the ability of independent

generation from participating in the market, or  even (in the case of residential DG solar) from

sewing a customer's own load.

9

10

11

12

As residential DG solar expands in its service territory, TEP faces the prospect that an increased

number of residential customers will purchase less electricity, and will generate their own electricity

using "behind-the-meter" assets purchased or leased from third parties, rather than being included in

TEP's rate base where TEP can earn a return. TEP's proposal would "turn back the clock" and

13 The Arizona

14

15

under l ine a  successful  compet i t ive market  segmen t  in  r esiden t ia l  DG solar .

Corporation Commission should not allow TEP to use its current proposal to achieve that objective

and prevent its captive customers from enjoying the benefits of competition in residential solar

16 services, including increased choice, continued innovation, improved services, and lower prices.
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n Testified on behalf of the Maryland Public Service Commission Staff to assess potential market power

issues associated with the proposed merger of Exelon Corporation and Constellation Energy Group,

Inc. Analyzed changes in market concentration, the definition of relevant geographic markets, and

Applicants' proposed mitigation plan. Assessed the economic viability of the facilities selected for

divestiture by the Applicants. Provided testimony on the Applicants' proposal to build additional

generation as a means of addressing market power concerns raised by the proposed merger.

Submitted expert testimony on behalf of indirect purchaser plaintiffs in class certification proceedings

in J&R Ventures, Inc. v. Rhone-Poulenc SA, a price-fixing case involving feed additives.

la Submitted testimony on behalf of Constellation Energy Commodities Group, Inc., in a complaint

proceeding before FERC (Docket No. EL07-47-000) brought by the Illinois Attorney General against

various participants in the Illinois Auction for electric power supplies held in September 2006.

Analyzed issues related to the competitiveness of the auction structure, market concentration, the

ability of the participants to exercise market power, and allegations of collusion.

Served as consulting expert on behalf of plaintiffs for monopolization cases involving the computer

software industry. Assisted with the development of overall case strategy and preparation of

economic analysis used in legal filings, analyzed pricing issues, investigated and reviewed allegations

of anticompetitive behavior, prepared damage estimates, submitted damage reports to clients, and

assisted with settlement negotiations.

Served as consulting expert on behalf of multiple defendants in several large cases related to the

natural gas industry on class certification and damages issues. Alleged conduct involved misreporting

of prices to publishers of natural gas price indices.

Served as consulting expert on antitrust, pricing, and exclusionary conduct issues related to

biotechnology and agricultural products. Analyzed potential anticompetitive harm resulting from a

proposed acquisition.

Provided economic analyses related to antitrust issues involving the electric utility industry. Analyzed

prices, load patterns, capacity issues, outages, bidding patterns, and allegations of anticompetitive

behavior.

g

SELECTED GENERAL COMMERCIAL LITIGATION EXPERIENCE

in Testified in proceedings before the International Center for Settlement of Investment Disputes in a

contract dispute in the natural gas industry. Testified on issues related to the economics of the

contract, industry practices, impact on the parties of recent developments in natural gas markets, and

damages.
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Submitted a declaration in Allure Energy, Inc. v. Nest Labs, Inc. on behalf of defendant Nest Labs.

Performed economic analysis of the four eBay factors to assess whether a preliminary injunction

against Nest Labs should be granted for alleged patent infringement. Plaintiff 's request for a

preliminary injunction was denied.

Testified in proceedings before the American Arbitration Association in a contract dispute between

chemical manufacturers. Testified on issues related to the economics of the contract, the value to the

parties of the contract, the impact of foreign exchange rate changes on the value of the contract, the

competitive alternatives available to the parties, and damages.

Testified in proceedings before the American Arbitration Association in a contract dispute between

defense contractors. Testif ied on issues related to the materiality of the failure to disclose a

government investigation, the economic analysis of a subcontract and alleged joint venture

agreement, and damages.

Served as consulting expert in international arbitration proceedings (International Chamber of

Commerce) related to a dispute in the pharmaceutical industry. Estimated damages associated with

the alleged breach of contract.

Submitted expert testimony in T.E. Security Consultants v. DynCorp lnt'l, a contract dispute between

defense contractors. Testified on issues of the financial ability of one of the parties to perform on a

contract, a party's ability to obtain financing, the economic analysis of an alleged subcontract, the

value of alleged trade secrets, and damages.

Submitted testimony and testified at hearing in Jenkins v. Energy Corp. estimating damages to

plaintiffs resulting from an alleged improper energy purchasing scheme, submitted testimony in class

certification proceeding.

Submitted various expert reports in transfer pricing disputes before the Mexican tax authority

(Servicio de Ad ministraciOn Tributaria) related to transfer pricing. These reports evaluated whether

various related-party transactions were consistent with the arm's length standard under OECD and

Mexican transfer pricing guidelines.

Served as consulting expert services to the US Department of Justice in a major government contract

dispute. Assessed the economics of a development contract with defense aerospace companies.

Analyzed the contractors' financial performance and viability, bankruptcy risks, potential financing

sources, project cash-flows, and the impact of contract termination .

Assessed reliability of statistical study related to pricing accuracy for a large retailer. Analyzed issues

related to overall study methodology, sampling bias, and quantification of harm to consumers.

x Testified in Delaware Chancery Court in Frontier Oil Corp. v. Holly Corp., a merger-related dispute in

the energy industry. Testimony involved the valuation of a potential environmental liability/toxic tort

arising from oil and gas operations, including an assessment of the materiality of the liability to the

proposed merger.
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Submitted expert testimony in government procurement litigation matter involving office productivity

software. Analyzed financial costs and benefits of software standardization initiative, reviewed

product comparisons, analyzed data on software installation and use, evaluated claims regarding

alleged product integration and standardization advantages, and analyzed market consequences of

government procurement decisions.

Submitted expert testimony assessing the damages resulting from defamation in the travel retail

industry.

Developed a state-of-the-art microsimulation model for estimating the future liability of former

asbestos manufacturers from personal injury lawsuits. Developed several financial cash-flow models

to determine long-term viability of product liability settlement trusts.

Conducted several valuation studies related to potential future product liability and potential future

litigation recoveries. Valuation reports prepared and submitted as part of the acquisition process for

due diligence and tax reporting purposes.

Provided project oversight for estimation of damages in patent infringement case in the financial

services industry. Damages estimated based on a reasonable royalty methodology.

Conducted a valuation of a plaintiff's legal claims related to several ongoing major litigation matters.

Valuation report submitted for tax reporting purposes.

Analyzed the impact of a private-label credit card on a large retailer's sales and profits in a major tax

dispute. Developed a robust statistical model using the company's point-of-sale data, credit card data,

and customer demographic information. Tax dispute resolved in favor of the client based on this

analysis.

Conducted market and industry analyses for various due diligence, breach of contract, bankruptcy,

and product liability engagements in the areas of insurance, general aviation, commercial property,

electronic funds transfer, restaurant franchising, and construction.

SELECTED ENERGY REGULATORY EXPERIENCE

Testified on behalf of Florida Power & Light Company in proceedings before the Florida Public

Service Commission regarding the potential impact on residential and commercial customers of a

proposed base rate increase.

Testified on behalf of Tenaska and Coral Power in proceedings before the Public Utility Commission

of Texas (PUC Docket No. 33687) related to the application by Energy Gulf States, Inc., of its

"Transition to Competition Plan." Analyzed issues related to Energy's business strategy, cost-benefit

analysis, cost allocation, cross-subsidization, and potential harm to competition.

ll
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4

Submitted testimony on behalf of Occidental Chemical Company in FERC proceedings (Docket No.

ER10-396-000) related to the application by Tres Amigas, LLC for authorization to sell transmission

services at negotiated rates. Analyzed potential market power issues raised by the application.

Submitted testimony on behalf of the NRG Companies in FERC proceedings (Docket No. ER08-

1209- ) related to the proposal by ISO New England Inc. and the New England Power Pool

Participants Committee to compensate rejected Dynamic and Static De-List Bids in the ISO-NE

Forward Capacity Auction.

Submitted testimony on behalf of Milford Power Company, LLC, in FERC proceedings (Docket No.

ER99-4102- ) related to the Commission's generation market power screens as applicable to

Milford's market-based rate authority.

Testified on behalf of the New York Power Authority in FERC proceedings (Docket No. ER06-456-

000, et al.) related to the proposal by PJM interconnection, LLC, to allocate cost responsibility for

certain transmission network upgrades included in the baseline PJM Regional Transmission

Expansion Plan to merchant transmission projects that interconnect with the PJM transmission

network.

Submitted testimony on behalf of Southaven Power LLC and Kelson Energy Ill LLC in FERC

proceedings (Docket No. EC08- -000) related to potential market power issues arising from

Kelson's proposed acquisition of the Southaven electric generation facility. Submitted testimony on

behalf of Kelson Energy III LLC in FERC Docket No. ER08- -000 related to the Commission's

generation market power screens as applicable to Kelson's application for market-based rate

authority.

Testified on behalf of Shell Trading Gas and Power Company and Calpine Corp. in proceedings

before the Federal Energy Regulatory Commission (FERC) (Docket Nos. ER97-4166-015, EL04-124-

ooo, et al.) related to the application by the Southern Companies (Southern Company Energy

Marketing, Inc., and Southern Company Services, Inc.) for market based rate authority. Analyzed

issues related to the appropriate implementation of the Commission's Delivered Price Test,

generation market power, Southern Companies' transmission network, barriers to entry, and affiliate

preferences.

Submitted comments in proceedings before the Federal Energy Regulatory Commission (FERC)

(Docket Nos, RM07-19-000 and AD07-7-000) related to "Wholesale Competition in Regions with

Organized Electric Markets" (see "Comments of the Electric Power Supply Association"). Analyzed

economic issues related to FERC's demand response proposals.

Submitted testimony on behalf of Occidental Chemical Company in FERC proceedings (Docket No.

EC07-70-000) evaluating the proposed acquisition of jurisdictional assets of Calcasieu Power, LLC,

by Energy Gulf States, Inc. Analyzed issues related to the impact of the acquisition on market

concentration and the ability of the applicant to exercise market power.
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Testified on behalf of the Texas Industrial Energy Consumers in proceedings before the Public Utility

Commission of Texas (SOAH Docket No. 473-06-2536 and PUC Docket No. 32766) related to the

retail electric power rates charged by Southwestern public Service Company. Analyzed issues

associated with the appropriate allocation of average system fuel costs and cross-subsidization.

Testified on behalf of BP Canada Energy Marketing Corp. and III Resources, Corp., in FERC

proceedings (Docket No. RP06-407) related to the application by Gas Transmission Northwest

Corporation for market-based rate authority and flexible services rates for certain transportation

services provided by the GTN natural gas pipeline.

Testified on behalf of Occidental Permian Ltd. and Occidental Power Marketing, L.P., in FERC

proceedings (Docket No. EL05-19-002 and ER05-168-001) related to the wholesale electric power

rates charged by Southwestern Public Service Company. Analyzed issues associated with the

appropriate allocation of average system fuel costs and cross-subsidization.

Submitted testimony on behalf of Occidental Permian Ltd. and Occidental Power Marketing, LP., in

FERC proceedings (Docket No. ER01-205-009, et al.) related to the application by Southwestern

public Service Company for market-based rate authority. Analyzed issues related to generation

market power and affiliate abuse.

K

Q

1

Submitted testimony on behalf of Calpine Corp. in FERC proceedings (Docket No. ER05-1065-000)

and testified in Louisiana Public Service Commission proceedings (Docket No. U-28155) related to

the application by Energy Services, Inc., Energy Louisiana, Inc., and Energy Gulf States, Inc., to

establish an Independent Coordinator of Transmission in the Energy control area. Analyzed issues

related to the functions to be performed by the ACT, Energy's transmission pricing proposal, and its

Weekly Procurement Process proposal.

Submitted testimony on behalf of Calpine Corp. in proceedings before the Louisiana Public Service

Commission (Docket No. U-27836) related to the application by Energy Louisiana, Inc., and Energy

Gulf States, Inc. for approval of the purchase of the Perryville, La. electric generating facility.

Analyzed issues of market power and calculated the extent to which the proposed transaction

increased market concentration.

Submitted expert testimony on behalf of Duke Energy in response to a FERC Show Cause Order

(Docket No. EL03-152-000) relating to alleged "gaming" behavior in the California power markets.

Submitted testimony on behalf of Calpine Corp. and Occidental Chemical Corp. in FERC proceedings

(Docket No. ER91-569-023) related to the application by Energy Services, Inc., for market based rate

authority. Analyzed issues of generation market power, transmission market power, barriers to entry,

and affiliate abuse in the Energy control area. Implemented a model of the Energy control area

transmission constraints in performing the generation market power analysis.



DAVID w. DERAMUS, PHD
Page 7 of 10

9

Submitted testimony on behalf of Calpine Corp. in FERC proceedings (Docket No. ER96-2495-018,

et al.) related to the application by AEP Power Marketing, inc., et al., for market based rate authority.

Analyzed issues of generation market power, transmission market power, barriers to entry, and

affiliate abuse in the AEP-SPP control area.

is Submitted expert testimony on behalf of lnterGen in FERC proceedings (Docket No. EC03-131-000)

related to Oklahoma Gas & Electric's proposed acquisition of NRG McClain. Analyzed issues of

horizontal and vertical market power within the context of a hearing to identify appropriate mitigation

measures.

Submitted expert testimony on behalf of the Independent Energy Producers Association on vertical

market power in FERC proceedings (Docket No. ER04-316-000) related to Southern California

Edison's proposed acquisition of a Mountainview, California, electricity generating facility and a

subsequent interaffiliate Power Purchase Agreement.

Submitted expert testimony on behalf of Duke Energy in FERC proceedings (Docket Nos. EL00-95-

075 and EL00-98-063) related to the California power markets during 2000-2001 and allegations of

improper bidding behavior. Analyzed detailed data on individual bids and plant-level generation,

performed statistical analysis of "physical" and "economic" capacity withholding, analyzed financial

market data, examined alleged evidence of manipulative trading strategies, and assessed evidence

of coordinated behavior.

SELECTED BUSINESS CONSULTING EXPERIENCE

Ra

Prepared numerous transfer pricing analyses on behalf of a large automotive manufacturer, used for

documentation, planning, and audit on a global basis. Evaluated policies and pricing for related-party

transactions with respect to the arm's length standard under US, Mexico, OECD, and other country

guidelines. Analyzed transfer pricing issues related to finished vehicles, engines, transmissions, other

components, royalties, and services. Developed cost-sharing arrangements, assisted in bringing

consistency across documentation studies prepared for different tax jurisdictions, addressed issues

related to Advance Pricing Agreements and Competent Authority proceedings, and in audit and

controversy proceedings, rebutted the transfer pricing analyses of various tax authorities.

Submitted comments to various government agencies regarding the cost-effectiveness of biodiesel as

a means of reducing CO2 emissions from transportation fuels.

Authored a report on the US ethanol industry, quantifying the impact of the expiration of the Voluntary

Ethanol Excise Tax Credit (VEETC) and a tariff on US ethanol imports.

Estimated value of automotive engine technology for large international automotive manufacturer.

Study prepared for tax and financial reporting purposes.
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x Conducted numerous transfer pricing studies for tax planning, documentation, and audits. Clients

include large multinational companies involved in automotive manufacturing, medical products,

computer software/hardware, industrial equipment, retail clothing, food products, tobacco, alcoholic

and non-alcoholic beverages, oil drilling services, package delivery services, shipping, and industrial

products.

Designed, managed, and implemented intellectual property-related planning initiatives for large

multinational clients in manufacturing, computer, telecommunications, and consumer product

industries. Designed R&D cost sharing arrangements and prepared transfer pricing documentation for

tax compliance.

an Estimated value of liabilities for a remainder trust established for a former manufacturer of food

products. Potential liabilities were related to environmental remediation costs associated with a

"Superfund" site containing hazardous waste.

i Managed the development of advanced data analytic software based on artificial neural networks for

Internet-based financial services client. Responsible for identifying new product opportunities for

client, evaluating feasibility of applications, performing cost-benefit analysis for new product

investment, designing implementation plan, and managing the overall software development process.

Estimated the future asbestos liability of several companies (public and private) for investment

research firms and potential acquirers as due diligence. Analyzed the litigation risks faced by the

companies, insurance coverage issues, potential consequences of other developments in the

asbestos litigation environment, and financial reporting issues.

Conducted extensive empirical research on the impact of R&D and advertising on profitability,

analyzed the impact of foreign exchange rate fluctuations on US prices.

Analyzed economic issues on behalf of the Electric Power Supply Association with respect to demand

response programs and price caps in organized electric markets in FERC Docket Nos. RM07-19-000

and AD07-7-000 ("Wholesale Competition in Regions with Organized Electric Markets").

l Prepared a quantitative analysis of the benefits of competitive electric wholesale markets on behalf of

an energy company.

u Prepared a whitepaper on the use of competitive procurements as a means of reducing market power

in wholesale electric markets on behalf of an energy company.

Submitted a report on behalf of the Independent Energy Producers Association regarding the

proposed market price referent methodology for use in the California Renewables Portfolio Standards

power solicitations in proceedings before the California Public Utilities Commission (Docket No. OIR

01-10-024).

K

II
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r Developed a financial simulation model for a major transportation consortium in contract negotiations

with the US Department of Defense in order to determine the appropriate compensation for risk in a

long-term supply contract.

Managed and directed various business consulting projects requiring statistical analysis to guide

pricing and marketing decisions.

Provided strategy consulting to seed-stage start-up companies, including development of business

strategy, competitive analysis, intellectual property assessment, development of revenue and cost

projections, and formulation of business and financing plan.

w Conducted an antidumping study to estimate exposure to tariffs in the petrochemical industry.

8

PUBLICATIONS

Axelrod, Howard, David DeRamus, and Collin Cain. "The Fallacy of High Prices." Public Utilities

Fortnightly 144 (2006): 55-60.

INDUSTRY PRESENTATIONS

m

m

4

m

Renewable Fuels Association, Conference, National Ethanol Conference, February 21, 2011; "Future

of Biofuels Tax Policy Panel Discussion."

COMPETE and the Electric Power Supply Association, Conference, Empowering Customers Through

Competitive Markets, November 5, 2007: "Ensuring Consistent Environmental and Competition

Policies in Electricity Markets."

Federal Trade Commission, Conference, Energy Markets in the 21st Century: Competition Policy in

Perspective, April 10, 2007: "Empirical Analyses of Wholesale Electric Competition and Industry

Restructuring."

Federal Energy Regulatory Commission, Technical Conference, Generation Market Power and

Affiliate Abuse, January 28, 2005: "Comments by David w. DeRamus, who."

Federal Energy Regulatory Commission, Technical Conference, Acquisition and Disposition of

Merchant Generation Assets by Public Utilities, Docket No, PL04-9-000, June 10, 2004: "Comments

by David w. DeRamus, who."

Federal Energy Regulatory Commission Technical Conference, Market-Based Rates for Public

Utilities, Docket No. RM04-7-000, June 9, 2004: "Comments by David W. DeRamus, PhD."

Electric Power Supply Association, Spring Membership Meeting, April 2004: "Utility Power Supply:

Costs and Risks of Vertical Reintegration."

8 American Antitrust Institute, Fourth Annual Energy Roundtable Workshop, January 2004: "Electric

Utility Reintegration: Vertical Market Power and Potential Market Foreclosure."

m
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Institute of Public Utilities, Annual Conference, December 2003: "Distinguishing Between Market,

Regulatory, and Business Failures."

PROFESSIONAL EXPERIENCE

Dr. DeRamus was previously a Manager with A.T. Kearney and a Senior Manager with KPMG. In both
positions, he had broad client responsibility including the management of complex litigation, transfer
pricing, and business consulting engagements.

EDUCATION

who, Economics, University of Massachusetts at Amherst

MA, Economics, University of Massachusetts at Amherst

BA, Political Science (magna cum laude), Duke University

PROFESSIONAL ASSOCIATIONS

American Bar Association

an American Economic Association

i Energy Bar Association

RELATED ACTIVITIES AND HONORS

n

8

8

a

German Academic Exchange Service Grant (awarded)

Council for European Studies Pre-Dissertation Fellowship (Columbia University)

Dean's University Fellowship (University of Massachusetts)

Herbert Lehman Fellowship (New York State)

LANGUAGES

French (fluent)

German (fluent)

Spanish (intermediate)
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Responsive Testimony of David W. DeRamus, PhD

RESPONSIVE TESTIMONY

OF

DAVID W. DERAMUS, PHD

5 Q. PLEASE STATE YOUR NAME, TITLE, AND BUSINESS ADDRESS.

6 A. My name is David W DeRamus. I am a Partner with Bates White, LLC, My business

address is 1300 Eye Street NW, Suite 600, Washington, DC 20005.

8 Q. HAVE YOU SUBMITTED TESTIMONY PREVIOUSLY IN THIS DOCKET?

9 A. Yes. I filed direct testimony in this docket on behalf of the Energy Freedom Coalition of

America ("EFCA"), addressing the potential anticompetitive effects of proposals by Tucson

Electric Power ("TEP") to expand the TEP-Owned Residential Solar ("TORS") program

and to create a utility-owned Residential Community Solar ("RCS") program. This

responsive testimony is also sponsored by EFCA.

Purpose of Iestingony

15 Q. WHAT IS THE PURPOSE OF YOUR TESTIMONY?

16 A. I have been asked to respond to the direct testimony of Robert G. Gray, submitted on behalf

of the Utilities Division ("StafF') of the Arizona Corporation Commission ("ACC" or

"Commission"), and the direct testimony of Lon Huber, submitted on behalf of the

Residential Utility Consumer Office ("RUCO"), as they relate to the potential

anticompetitive impacts of TEP's proposed TORS and RCS programs.

1

lllll
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1 II. Summary

2

3

Q. PLEASE SUMMARIZE YOUR RESPONSES TO THE TESTIMONIES OF MR.

GRAY AND MR. HUBER.

4 A. In summary, my responses are the following:

5

6

7

8

9

I agree with the recommendation of Staff as presented by Mr. Gray, that the

Commission reject the proposed expansion of the TORS program, and I share Staff' s

concern over TEP offering a service subsidized through its regulated tariff that would

compete with third party suppliers already active in the residential rooftop market

segment.

10

11

12

13

I disagree with Staff' s recommendation to approve TEP's proposed RCS program in a

general rate proceeding. Staff' s recommendation that the program be open to non-utility

owned community solar providers does not address the anticompetitive effects that

TEP's utility-owned RCS program would create.

14

15

16

17

18

19

Similarly, I disagree with the position of RUCO, as presented in Mr. Huber's direct

testimony, that the only problem with TEP's RCS proposal is that it does not allow for

entry of third-party providers of community solar. The central problem with TEP's RCS

proposal is the inherent cross-subsidization it creates and the chilling effect it would

have on competitive residential solar offerings already available in TEP's service

territory.

20

21

22

23

24

25

26

4. The legitimate concerns of Staff and RUCO regarding TEP's proposed utility-owned

solar distributed generation ("DG") programs would be resolved fully by requiring TEP

to create a distinct business affiliate, separate Hom its regulated monopoly franchise, in

order to offer residential solar DG services. TEP should further be required to adhere to

a Commission-approved code of conduct to ensure that the TEP affiliate does not benefit

Hom any business advantages through its relationship with TEP that are not also equally

available to third-party providers.

3.

2.

1.

2
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1

2

111. Staffs Concern_ Regarding U@ity Subsidized SeIvicg Competing with Thud Party

Providers APPlieS to the RC§ As Well As the TORS Progralgs

3

4

Q- DO YOU AGREE WITH STAFF'S REASONS FOR RECOMMENDING THAT
TEP'S PROPOSED EXPANSION OF THE TORS PROGRAM BE REJECTED?

5

6

7

8

9

10

A. Yes, although Staff's expressed concern about the potential anticompetitive impact of the

TORS program does not fully address the substantial harm presented by the cross-

subsidization and the exclusionary effects associated with TEP's proposal. I agree with

Staff that neither expansion of the TORS program nor creation of the utility-owned RCS

program is justified by a need for TEP to meet its residential DG requirement under the

Renewable Energy Standard and Tariff rules.

11

12

Q. TO WHAT EXTENT DOES MR. GRAY ADDRESS THE ANTICOMPETITIVE
ASPECTS OF TEP'S PROPOSALS?

13

14

15

16

17

18

19

20

21

A. Mr. Gray touches only briefly in his testimony on the more fundamental problem of the

significant anticompetitive potential of the TORS program, when he states that Stair "does

also have some concern with the use of a utility's tariffs to offer subsidized services that

compete with third party service providers."1 As I discuss M my direct testimony in this

docket, there are very substantial anticompetitive implications of a monopoly utility forcing

itself into a market segment that is already served competitively, as is the case with

residential rooftop solar in TEP's service territory. Doing so would allow TEP to use the

advantages of its utility Franchise to foreclose competitors iron providing residential DG

services, and TEP would thereby eliminate third-party competition in this market segment.

1 Gray Direct Testimony, page ll, lines 20-21 .

3



The combination of putting the TORS rooftop solar assets into TEP's rate base and offering

customers fixed pricing over 25 years would compel TEP's captive ratepayers to effectively

guarantee TEP's cost recovery and its regulated return on capital investment, and to bear the

associated business risks in full. This type of utility cross-subsidization is at the core of

regulatory concerns over monopoly utilities providing products and services in competitive

markets, to the disadvantage of third-party businesses that cannot force captive ratepayers to

shoulder such business risk. As I discuss in my direct testimony, TEP would retain other

anticompetitive advantages associated with its monopoly position, including privileged

access to information about the distribution grid and about potential customers that would

artificially benefit the utility's entry into otherwise competitive activities, and disadvantage

third-party businesses. TEP's monopoly advantages will discourage market entry by other

competitors and ultimately drive third-party businesses out of the DG solar market segment

entirely, depriving customers of the benefits of competition: namely, increased choice,

imitative products, improved service quality, and lower prices.

15 Q~ PLEASE EXPLAIN YOUR DISAGREEMENT WITH STAFF'S
RECOMMENDATION TO APPROVE TEP'S RCS PROPOSAL.

17 A. While I generally concur with the Staff opinion, as expressed in Mr. Gray's testimony, that

community solar can offer important benefits, such as DG access for residential customers

unable to undertake rooftop solar, and potential economies of scale in construction and

operation, I disagree that the proposed RCS program is an appropriate means for pursuing

such benefits. Indeed, the RCS program would not expand access, since it is explicitly

aimed only at customers currently eligible for net-metering.

More importantly, the RCS program would have the same types of anticompetitive effects as

the TORS program. By putting RCS assets into its rate base, providing long-term fixed

pricing, and leveraging substantial monopoly utility advantages in information and customer

4

Ill
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access, TEP would undermine the competitive rooftop solar market segment, stifle

investment and innovation, and ultimately wall off the residential solar market segment as

another exclusive domain of the regulated monopoly utility

4 IV. The TORS a13d RCS Programs Do Not_Represent Beneficial Diversification of Bus_i1;ess
Models

6 Q. DO YOU AGREE WITH RUCO THAT TORS AND RCS CAN OFFER BUSINESS
MODEL DIVERSITY THAT BENEFITS CUSTOMERS?

8

9

10

14

A. No, I do not. As described in Mr. Huber's direct testimony, RUCO supported the TORS

pilot in part because RUCO believed it provided increased diversity of business models in

the residential rooftop solar market segment, which would benefit customers.' I strongly

disagree that having a regulated monopoly utility enter an otherwise competitive market

segment and offer a competing service that exploits unique utility franchise advantages and

is cross-subsidized by captive customers represents a beneficial diversification of business

models. Quite the contrary: as summarized above, and as detailed in my direct testimony

both the TORS and RCS programs would have substantial anticompetitive impacts that

would stifle competition and ultimately dismantle the existing competitive residential solar

market segment in TEP's service territory

20

I agree that customers can benefit from products and services offered through a diversity of

business models, and in my direct testimony I point to such diversification as being among

the valuable innovations developed by the competitive rooftop solar industry. The essential

distinction is that such innovation and diversification has occurred under the discipline ofa

competitive market segment where unregulated businesses and their direct customers take

Huber Direct Testimony, page 6, lines 5-8
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1 on the associated investment and business risk. This is in stark contrast to what would occur

2

3

4

5

6

with the TORS and RCS programs, under which all captive ratepayers would be forced to

effectively guarantee the utility's program costs and shoulder the associated business risk, to

the disadvantage of third-party competitors. Far from expanding the diversity of business

models serving customers, TEP's proposals would ultimately eliminate the valuable

diversity that a competitive market segment has provided to date.

7

8

Reco11;111endatiQ1;§ by Staffland RUCQ to Open the R§S Program to_Third Party

Participation Wo_u1d Not Bgsolve Anticompetitive_E1jfgcts of the KQS Proposal

Q. WOULD OPENING RESIDENTIAL COMMUNITY SOLAR TO PARTICIPATION
BY THIRD PARTIES RESOLVE THE ANTICOMPETITIVE EFFECTS OF RCS?

11 A.  No ,  it  would  no t . Both Staff and RUCO recommend opening RCS to third-party

12

13

14

15

16

17
793

18

19

participation, but such proposals do not address the underlying anticompetitive effects of

utility ownership of solar DG. As described in Mr. Gray's direct testimony, Staff intends to

recommend in TEP's general rate case that TEP solicit non-utility community solar in an

amount at least equal to the amount of utility-owned community solar TEP pursues or,

alternatively, that TEP propose another method to "meaningfully include non-utility owned

community solar projects in its future community solar efforts. Similarly, RUC() proposes

"exploring a third party-centric community solar model of equivalent size [to TEP's

program].,,4

20

21

Both the Staff and RUCO proposals miss the essential point that it is the utility-ownership

construct of the RCS program that is the problem, because it would establish substantial

3 Gray Direct Testimony, page 17, lines 10-20.

4 Huber Direct Testimony, page 6, lines 12-13.

9

10

v.
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3

4
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6

7

8

9

10

anticompetitive advantages for TEP in the residential solar DG market segment, and would

undermine an existing competitive marketplace to the detriment of customers. For this

reason, any attempt to open RCS to third-party participation would be doomed to fail

because TEP's anticompetitive advantages would ensure its dominance in the DG solar

market segment. As I explained in my direct testimony and describe more fully below, the

appropriate and effective solution to the anticompetitive effects of the RCS program, and to

those of the TORS program as well, is to require that any TEP involvement in the residential

solar DG market segment be through creation of a distinct affiliated company that

participates on equal terms with third-party providers, with appropriate safeguards against

cross-subsidization and other preferential interaction with TEP's regulated business.

11

12

13

VI. Req_u_i1~i;1g TEP to Participate in the Residential Sola; DG_prog1;3I1;oply Through a
Separate_Ai§liliate. While Allowing Third-Party Access in Community solar. Would

Directly Agldress Concerns of Staff and RUCO

14

15

Q- HOW WOULD CREATION OF A SEPARATE TEP AFFILIATE RESOLVE

ANTICOMPETITIVE CONCERNS WITH THE TORS AND RCS PROGRAMS?

16

17

18

19

20

21

22

23

A. Staff and RUCO have recognized that third-party participation in residential and community

solar DG programs is good for customers. Yet both Staff and RUCO support utility

ownership and provision of solar DG through TEP's RCS program, which would inflict the

same anticompetitive harms as the TORS program. While Staff and RUCO propose that

community solar be opened in some fashion to third-party participation, this is, at best, a

necessary condition for allowing competition, and is by no means sufficient to ensure that

the anticompetitive effects of utility ownership do not drive third-parties entirely out of the

solar DG market segment in TEP's service territory.

24

25

26

The problem of utility ownership of community solar DG, particularly under the RCS

proposal, with full rate-basing of facilities investment and long-term flat pricing, is that it is

a "business model" that is unavailable to any market participant other than the regulated

7
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1

2

3

4

5

6

7

8

utility. At its core is the tradit ional monopoly utility model that  provokes regulatory

concerns whenever utility activities have the potential to impinge upon existing competitive

markets or restrict development and growth of such markets. As I addressed in my direct

testimony, allowing third-party access is only an initial precondition for ensuring against

monopoly foreclosure. Equally important is that the monopoly utility be prevented from

competing unfairly by leveraging its inherent advantages. The most reliable way to do this

is to require that a utility undertake competitive market activities only through a separate

affiliate and subject to effective restrictions on affiliate abuse and anticompetitive conduct.

Q- WOULD REQUIRING TEP TO OFFER DG SOLAR THROUGH A SEPARATE
SUBSIDIARY BE SUFFICIENT TO PROTECT COMPETITION IN THE DG
SOLAR MARKET SEGMENT GOING FORWARD?

12

13

14

15

16

17

18

19

20

A. Requiring TEP to establish a separate affiliate through which to pursue residential and

community solar DG, with appropriate conditions and mechanisms to allow for third party

participation on an equal basis, would resolve the stated concerns of Staff and RUCO and

preserve competition going forward if implemented effectively with a code of conduct as

discussed below. It would prevent harm to competition in the existing residential solar DG

market segment, it would eliminate the burden imposed on ratepayers by putting solar DG

costs into TEP's rate base, it would allow for entry on equal terms by third-party businesses

into the community solar  market segment,  and it  would potentially expand, rather than

narrow, the business models under which solar DG is currently provided.

Q. WOULD THIS APPROACH OBVIATE THE NEED TO TAKE THIS ISSUE UP IN A

SUBSEQUENT RATE CASE?

23

24

A. Yes. An additional benefit of requiring TEP to pursue solar DG only through a separate

affiliate is that it would eliminate the need to address the TORS and RCS programs in TEP's

21

22

9

10

8
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1

2

upcoming rate case. There would be no need for a prudence evaluation or for approval of

new tariff riders.

3

4

Q_ WHY IS A CODE OF CONDUCT WITH RESPECT TO TEP'S COMPETITIVE

ACTIVITIES NECESSARY?

5

6

7

8

9

A. Requiring TEP to establish a separate affiliate through which to pursue competitive solar

DG would eliminate the most obvious source of anticompetitive cross-subsidy, which occurs

when assets used for competitive services are placed in a utility's rate base, but a code of

conduct is still necessary to prevent TEP Hom using its inherent monopoly utility

advantages to artificially benefit its affiliate and thereby suppress third-party competition.

10

11

12

13

14

15

16

17

18

19

20

21

At a minimum, an effective code of conduct would need to ensure that the TEP aliiliate does

not have preferential access to critical competitive information such as customer usage data,

customer premise characteristics, physical and operational details about the distribution grid,

etc. TEP must be required to provide any such information, as well as any services

performed by TEP through its regulated business, to its aiiiliate and to third party market

participants on equal terms. A code of conduct should also prevent a TEP affiliate benefiting

from TEP branding, from preferential marketing to customers via bill inserts and other

promotions supported by TEP's regulated business, and should establish rules for

transparent accounting of all transactions between TEP and its aiiiliate. The Commission

has identified such issues in its rules that require Commission-approved Codes of Conduct

to prevent anticompetitive activities when utility affiliates provide competitive services,

R14-2-l6l6(B).

22

23

Q- WHAT MECHANISMS COULD BE USED TO FACILITATE COMPETITIVE
ACCESS IN COMMUNITY SOLAR DG?

24

25

A. Mr. Huber has outlined some mechanisms that could be implemented to allow for third-

party provision of community DG solar. One is "virtual net metering", which would mimic

9

IH l l
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1

2

3

4

5

6

7

8

9

the direct net metering and associated tariff treatment currently applied to eligible rooftop

solar installations. Others include a "sleeving" arrangement, in which TEP acts as an

intermediary between the community solar provider -_ including third parties and the TEP

affiliate -- and the retail customer, and distribution wheeling, under which TEP would

provide distribution access to third parties through a separate tariff I do not propose that

any particular approach be employed, and agree with Mr. Huber that a stakeholder process

should be pursued to develop an appropriate mechanism. However, it is imperative that

whatever approach is used to allow for third-party community DG solar offerings provide

competitively equivalent access to third parties and any TEP affiliate.

10 Q- DOES THIS CONCLUDE YOUR TESTIMONY?

11 A. Yes.

10
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The industry's new crisis communications expert advocates "reputation
management
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I regulations and market forces that

seeking to rebrand itself into

something more appealing to the public

CEOs of many of the country's major utilities met at a January board meeting of the

Edison Electric Institute, the trade organization representing investor-owned electric

companies. The institute revealed that it has hired a communications consultant who

will help utilities upgrade their image. That includes shifting language, for example, from

utility-scale solar" to something friendlier, like "community solar

What we are seeing is generally a lot of negative attacks on our industry," Brian Wolff,

EEl's executive vice president for public policy and external affairs, said at the meeting.

Those attacks, he said, include ads that are "designed to harm our industry" and

create more distance between our companies and customers

http://m.huffpost.com/us/entry/messaging-utilities-solar-power_us_56f45cd6e4b014d3fe22b572 4/6I'6, 7:16 AM
Page 2 of 10



a. The Huffington Post obtained a full audio recording of the meeting and a transcript from

a source who was present, as well as a 2016 corporate goals document and a recap of

2015.
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New environmental regulations limiting greenhouse gas emissions and other pollutants

are forcing changes at power plants. Meanwhile, solar energy has gotten about 70

percent cheaper since 2009, spurring a rapid expansion. Some utilities have installed

their own solar systems. in some cases, utilities have backed attacks on rooftop solar.

Wolff said the industry group had hired New York crisis communications expert Michael

Maslansky to help develop a new communication plan that would be presented to

members this month.

Maslansky's firm has helped Toyota weather a massive recall for faulty accelerator

pedals and helped Starbucks convince the public its instant coffee was somehow

different from others. Maslansky previously worked with Republican messaging guru

Frank Luntz, who is credited with getting Republicans to use the term "climate change"

instead of "global warming" because it sounds less scary, and for christening President

http://m.huffpost.com/uslentry/messaging-utilities-solar-power_us_56f45cd6e4b014d3fe22b572 46348 j;=~3
'10

, 6
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George w. Bush's "Healthy Forests Initiative" (which benefited the timber industry) and

"Clear Skies Act" (which actually relaxed air pollution regulations).

cc
We need to be able to think about something
sustained, something repetitious, something
ongoing.

Wolff praised the efforts of companies outside the utility industry to relate to customers,

pointing to an ExxonMobil ad showing Americans turning on light switches. But it's

utilities that provide electricity, Wolff pointed out, not oil companies.

"They're actually using our product to enhance their image," said Wolff. "The

conversation here is one that we need to be leading, not other industries.H

The utility industry, Wolff told industry leaders, needs to talk about "reputation

management." He presented slides on "using the same language, having the same

messages." And he noted that those who are speaking for power producers are going

to develop a plan for "language to use, language to lose."

"Think of this as a style guide going forward," Wolff said. "We don't want to call this a

campaign. I view this as something that we need to do year in, year out... We need to

be able to think about something sustained, something repetitious, something

ongoing."

Maslansky conducted in-depth interviews and spoke with focus groups about the

language the industry should use, Wolff said. The research found that many people had

no strong opinions about utilities one way or another. But there were also people who

held negative views, he said. "They view us a monopoly, no incentives to serve the

wztp; //m.huffpawst.com/uslentry/messaging-utiIities-solar-power_us_56f45cd6e4b014d3fe22b 78 4158/16, ?216 AM
Page 4 of 143



customers. They view us as stuck in the past in terms of technology.H

Hence the desire to start using terms like "community solar" instead of "utility-scale

solar."

This is a particularly hot issue in the world of electricity policy. Across the country, the

price of installing solar panels on homes and businesses has declined, thanks to market

forces and policies like tax incentives that make it more appealing.

But in some states, utilities have begun pushing back against policies like net metering,

which allows homes and businesses with their own solar power systems to sell excess

energy back to the power grid. Policy battles over solar have played out in recent years

in Arizona, Nevada, Florida and Hawaii, among other places. (A_great Rolling Stone

article last month outlined the stakes.)

Utilities argue that net-metering policies aren't fair, since homeowners and businesses

with solar panels don't pay their share for transmission lines and infrastructure, and can

make a profit selling energy to the grid. The utility companies say they're not anti-solar.

In fact, they say, they love their own massive solar installations, usually called "utility_-

scale" solar.

But advocates for rooftop solar like the idea of someone other than utilities having the

opportunity to own solar panels, and the incentives that make that possible. Rooftop

solar gives individuals and businesses independence, and expands energy sources

beyond utility companies. "Utility-scale" solar is nice, the advocates say, but people and

communities should also be producing energy from the sun.

The messaging plan the utility industry is developing seeks to tap into that sentiment by

dropping the term "utility-scale solar" in favor of "community solar."

http:i/m.huffpost.comlus/entry/messaging-utilities-so Ar-povser_us_56f45cd6@4l3@14d3f@22b572 4 646,5 2 T O .M
9899 ¢ 3 of 10



Utility-scale solar,' owned by the utility, sounds
like the utilities are going to be in complete
control. We say, 'Community solar for all

Community solar' really resonated with customers... They really wanted something

that defined what it meant to be community," Wolff said at the meeting

Utility-scale solar,' owned by the utility, sounds like the utilities are going to be in

complete control," he continued. "We say, 'Community solar for all.' Again, there is a

way to get around this without trying to get too complicated here. They like the word

community solar.' It conveys the benefits of what we are talking about here

We should proceed with the terminology that is more favorable to us," he said. "And

community' is clearly more favorable to us

One problem, though: "Community solar" is already a term in use to describe something

outside the utility industry. It refers to solar projects owned by the public or a joint entity

panels on a shared housing complex, for example, or an array shared by multiple

businesses pooling their funds. There are 91 community solar projects around the

country, according to the Solar Energy Industries Association

Wolff told Huff Post in an interview that Maslansky's work is part of a larger effort to

reshape the utility industry's communication with customers, which typically only occurs

through monthly bills, or when there's a major storm or outage

It's "not really a communications plan as much as it is language that our customers can

understand." Wolff said

m.huffpost.com/uslentry messaging-L ilities-solar-l;=ower_us_56f45cd6e4bOW 4d3f€22b572 4/681 7:16 AM
Page 6 of 18



Wolff noted that utilities are making big investments in solar, installing new solar

capacity at record rates. "We're trying to bring our customers along on the journey

we're on, which is a journey of transformation," he said.

Wolff said he foresees no problems with using the term "community solar."

"Community-scale solar is larger" than simply solar panels, he said. "it's really universal

solar is what it is, because you're providing to cities, communities."

Maslansky said the communication project is an effort to help power companies better

relate to their customers. "Basically, the industry is more customer focused than ever

before," he told Huff Post in an email. "And they want to make sure that customers

understand the steps they are taking to prepare for the future. Customer feedback has

told them that their language could improve on both fronts."

But solar advocates are suspicious. Bryan Miller, a vice president at the rooftop solar

company Sur run and president of the Alliance for Solar Choice, said he thinks the

branding effort reflects utilities' growing concern about rooftop power systems taking a

chunk out of their business. He called the co-option of community solar "dishonest

politics," given the fight utilities have waged against rooftop solar in some states.

"Instead of renaming their actions, they should change their actions," said Miller. "Then

they wouldn't have to worry about how to spin them."

Also on Huffpost

htilvagfm.k1LI€f;i>o31<;<>r@ £28 erxtryfmegraging-utilities-sclar-power,us_56f4l5cci6@41>0'%483 82283572 4136/16, 7216 AM
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As solar deployment spreads, TEP seeks rate design reforms and aims
for a full suite of utility-owned DERs

By Gavin Bade Feb. g. 2016

In the summer of 2014, Arizona's two largest utilities raised eyebrows throughout the
power sector when they asked regulators for approval to begin installing rooftop
solar

Arizona Public Service (Ape), the state's largest power provider with 1.2 million
electricity customers, proposed to install 20 MW of solar across rooftops of its service
territory, crediting building owners for their roof space and building the arrays on the
utility side of the meter. In December of that year, regulators approved a scaled-back
10 MW version of the proposal

http;//www.utilitydive,com/newslhow-tucson-electric-powers-ceo-wants-to-grow-ders-in-arizona/413569] 4/6116. 5:22 AM
Page 1 of 9



Tucson Electric Power (TEP), a smaller utility with just over 400,000 customers,
proposed a more modest 3.5 MW program. After paying a $250 application fee, solar
customers under TEP's program would be locked into a new, lower rate for 25 years.
Regulators approved the program, authorizing TEP to install systems on about 600
rooftops, but only if it did so at cost parity with third party providers.

While the APS offering is akin to a "roof rental payment" for installing solar arrays on
customers' buildings, the TEP solar option is closer to the offerings available from
third party providers, which commonly include contracts that lock consumers into
lower electricity rates based on the output of their systems.

At the outset, the TEP offering earned encouraging reviews from stakeholders in
Arizona for its innovative approach to a utility-owned solar program. More than a year
later, TEP CEO David Hutcnens told Utility Dive that the program is so popular the
utility is looking to expand it.

"It's already sLoper-subscribed," Hutcherus said. "[l]n 2015, we updated it, asked to do
more, basically doubling the size of the program."

Utility Dive caught up with Hutchens after the Electric Light 8< Power conference in
Orlando, Florida, the executives-only event that precedes District;)uTECH, the nation's
largest power delivery conference. Hutchens discussed TEP's utility-owned rooftop
solar offering, rate design changes in response to DER growth, and how his
utility could offer a full suite of DERs in the future

RATE DESIGN CHANGES

Located in the solar hotspot of Arizona, TEP is keen to increase the amount of
renewable and distributed energy on its system, Hutchens told Utility Dive, Out it also
needs to "nave the correct economic signals" so that it values each type of resource
properly.

Part of identifying the correct economic signals will be lowering the remuneration
rate for rooftop solar in the state, Ne said. Currently, customers with rooftop systems
in Arizona are compensated for power they send back to the grid at the retail
electricity rate, a common net metering rate in many states.

f 'tpz//www.utilitydive.com/news/how-tucson» eiectric-powers-ceo-wants» io-grow~ders-in~arizona/413569/ 4/6/16, 5:22 AN
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TEP would like to lower that rate. Last fall, the utility petitioned regulators to adjust
the net metering credit down to the avoided cost for other solar generation - in
other words, what it would pay for solar from a central station array. It also asked to
raise fixed monthly charges from $10 to $20 and institute a residential demand
charge for rooftop solar customers.

That request is pending, and a similar one from TEP's sister company LJniSource
Energy Services is slated to nave its first hearing on March i, Hatchers said. The UES
rate design case, despite the utility's size, attracted a lot of attention in the state.

The biggest thing about that hearing is rate design and we've obviously attracted a
lot of attention because it's the first rate design nearing in Arizona, even though it's
this small Kittie company that has 100,000 customers, we have in different
interveners in there," Hutchens said. "So everyone is coming in to talk about the rate
design issue."

Solar installers sharply critiqued the TEP proposal when it was released in the fall.
These are discriminatory charges and discriminatory rates that make it uneconomical

to go solar," a lawyer from The Alliance for Solar Choice, a solar lobbying group, said
at the time.

But for Hutchens, the current rate structure is the one that's unfair. While solar
customers are able to significantly reduce their utility bills with net metering credits,
they also pay less back into the system for grid upkeep. Those costs, the utility
argues, end up being shifted to non-solar customers, many of whom can ill afford
increases in their electricity rates.

We want to make sure that all of our customers get a fair shake," Hatchers said, "and
that is against some peoples business models, which makes it a little bit of a tough
conversation, but I think it's the right thing to do."

"It's against the solar companies' business model, and from our perspective we want
to make sure that true cost of service, true real cost of service, is reflected iii our rates,"
he added.

WHICH RATES ARE 'FAIR' RATES?

http;//www.utilitydive.comlnewsfhaw-tucson-electric-powers-ceo-wants» to-grovv-ders-irvarizona/413569, 4/6,/48, 5:22 AM
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To better account for what it believes to be the value of distributed solar, TEP
requested to lower the solar remuneration rate from the retail rate to its avoided cost
for other solar generation.

While the utility could have asked to adjust the solar rate down to its avoided cost for
all of its generation - not just solar -- it decided that the solar avoided cost rate
would be a more accurate valuation.

"We're not saying give us the three cents [per kph] that the avoided cost would be for
fossil fuels or gas, but we think it's right to say, 'This is a like product, so we'll be
willing to pay you that same wholesale rate' because that's basically what it offsets
from our perspective," Hutchehs said.

For TEP, there's little difference between the solar it gets from the community solar
arrays deployed on its distribution system and the power it receives from net
metered rooftop solar systems, he continued. But the latter costs the utility almost
twice as much as the former.

"If you give us extra solar, we could have just bought that for 6 cents or 5.8 cents is
what we filed. Why would we give you ten or twelve cents for it?" Hutchens said.

Solar installers commonly argue that rooftop arrays offer special benefits to the utility
through enhanced reliability and reduced fossil fuel usage. Hutchens disagreed,
arguing that on that count there's little difference between the two products as well.

"We're comparing it with the larger, community-scale stuff, which is half the cost,
sitting right in our community. The only difference is it's not on a roof," he said. "It's
on our distribution system, we can plan where to put it, we can control the output, so
there's a lot of benefits there."

The similarity between the community solar projects on its distribution system and
rooftop arrays in its service area is a central reason why TEP did not try to reduce net
metering rates further, Hutchens said.

"This is the same exact energy product," he said. "The only difference is it'5 not on a
roof. it's over here and costs half as much. That's our argument."

http"/www.utilitydive.com/newslhow-tucson-electric-powers-ceo-wants-to-grow-ders-in-arizona/413569/ M5/16, 2122 AM
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* If TEP wins its rate case and remuneration rates are lowered, it could affect future
utility-owned solar offerings from the company. When regulators approved the TEP
rooftop solar pilot, they inserted a provision pushed by consumer advocates in the
state that stipulated the utility must offer solar at price parity with third party
providers. If the net metering rate is cut, TEP would also have to make its solar
product less lucrative to customers.

"We would have to increase the amount that we charge those customers," Hutchens
said. "Now what we do is we fix their bill. Well, we would have to fix it at a higher
level."

BASIC CABLE vs. PREMIUM SERVICE

The motivation behind both moves - offering rooftop solar and reducing net
metering rates - is to provide customers options, "Put options that reflect the true
economic realities of their decisions," Hutchens said.

Hutchens drew an analogy to the cable industry. The utility provides its basic cable -
the cheapest electricity available - and then customers can add on different
"premium" options onto their package, such as solar, storage or an EV charger. lust as
the costs for premium cable options like HBO or Cinemas aren't shared across all
cable customers, the premium power options would be paid for by the individual
customers as well,

"We provide basic cable, and that's the cost of service, but things that cost
more - we don't want other people paying for them," Hutchens said. "We want you
to pay for them because you find value in those products."

"You don't get to watch HBO if your neighbors paid for it, unless of course you splice
into their line, but that's the kind of model we want to see going forward," Ne added.
"Basic cable for everybody, keep that as low as we can, because we got a lot people
who can't afford extras and that's really bothersome if we can't control the rates to
those who are most at-risk in our community."

While part of the push for lower remuneration rates and utility-owned solar is to
address the cost shift, Hatchers said, TEP is also seeking to bring the cost of

http://www.utilitydive,com/ruews/how-tucson-electric-powers-ceo-wants-to-grow-ders-in-arizonal413569/ 456468, 522 AM
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distributed generation to the utility more in line with renewabIes from community
and ceritral-station arrays

The other part is [rooftop solar] is twice as expensive," he said. "So you peel the
onion away and say, 'What is the cost to society of these different options?' Let's pick
the one that reduces the most carbon, reduces the most water usage, reduces the
most environmental impact per dollar because that's what we should be doing as a
society

Under that paradigm, Hatchers said the utility could be getting more renewable for
its dollar than it currently receives under the net metering rates in Arizona

Wouldn't you love to have twice the renewable for the same costs? That's the story
he said, expressing some frustration with the conversation over rooftop solar in his
state. "It drives me crazy. it's like, how do you guys not get that?

It's like, 'Oh well my business model doesn't work,"' Hutchens said. "| know it doesn't
work! But there are still people who would pay extra to have it on their roof because
they're the same people who want the cool stuff. They want solar on their roof, they
want storage in their garage, and they want to say, 'Hey look man, l'm powered by the
surf.' But that isn't free

HELPING DERS SPREAD AS A UTILITY

The request to expand TEP's utility-owned solar offering has been pushed off to a
larger renewable energy standard docket that should go to hearings in the next few
months, Hutchens said. "After that, it will be resolved and we hope to have a whole
bunch more signed up

Beyond the rooftop solar program, Hutchens sees a role for TEP in owning and
operating a whole suite of distributed resources, from solar to home storage and
electric vehicle chargers - with the help of third party partners

That's the premium service model that I hope to get to, where we have that basic
cable cost of service and then we work with partners to provide those other services
he said, pointing to the ease of offering such products through the utility

¥ ??Q1 J;42 www.utilitydive.com/news/how-tucson-electric-powers-ceo-w ts~t<;>»glQz»,:~O@t§§m~ezr§2o§z@;%§Kl3569 4/6/76. 522 AM
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"Put it on your bill, we'll finance it. That's what we do. That's our function in life
is financing energy infrastructure," he said. "So why not put it all on our bill we'll
work with Tesla and their battery, we'll work with any company that wants to out solar
on the roof, we'll out all that stuff together [and] package it."

In just a few years, Hatchers envisions customers using his utility's website to choose
from a variety of different DER service offerings.

"True dream, five years from now, is that you just go on our site and say, width of
these services we got?" he said. "As long as that basic cable is still getting paid, to me,
that is a great spot for a customer to be in."

Solar companies and other DER providers are wary of heavy utility involvement in the
distributed energy space, since the utility's existing customer relationship and brand
recognition could give them an advantage in offering such products. But Hutchens
said he sees room for more collaboration in the industry.

"We can help them market it," he said. "Our customers don't want to get all confused
trying to figure out whose product works with what. Let us do that."

By leveraging that established customer relationship, Hatchers expects that his utility
can help DERs grow even faster in his service area than they are today.

"We've found that in the rooftop program. All these people wanted to sign up
because they're like, 'Okay, we've got the big utility behind it we don't have to worry
about signing this crazy complicated contract, we don't have to worry about whether
they're going to be in business in five years, don't have to worry about maintenance,
etc.," he said. "This is all taken care of by a name we know and we know we can call if
we have a problem."

MORE RENEWABLES COMING

Some of the early results dfTEp's push to deploy more renewables will be on display
in the utility's coming 2016 Integrated Resource Plan (IP), set to be released in
March.

httpzl/www.utilitydive,comlr\ews/how-tucsor1-eIectric-powers-ceo-wants-to-grovv-ders-in-arizonal413569) 4/E8,~'16, 5122 AM
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The 2014 IP envisioned a less carbon-intensive generation fleet than in the past, but
still one that relied predominantly on fossil fuels. In 2028, it predicted TEP's fuel mix
would be 43% coal and 36% gas, followed by 1200 energy efficiency sayings, 7% utility-
scale renewables, and 3% DERs.

While Hutcnens did not divulge many details about the coming IP, Ne said it will be
markedly different than the 2014 version.

"There's a lot of difference," he said. "There's a lot more renewable, a lot less coal
and that's how we see our portfolio evolving."

Whatever the predictions are for the fuel mix in the coming IP, it's likely that
renewable will grow at an even faster rate, Hatchers added.

"We basically send out this straw man on March i and then we get into stakeholder
groups, so you can bet the renewables that we come out with in that Marche report
will be the minimum that we'll see over time," be said. "Then we get into
conversations, because new technology will only make that go up. It's not going to
make it go down."

Correction: An ear//'er version of this post indicated that TEPEE: rare design case wt/i go
to hearings on March 7. That was incorrect. The rate design case for UES its sister
company, is scheduled to begin hearings on that day.

Top Image Credit: Depositphotos
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Net metering policies have facilitated the expansion of renewable energy through on-site

generation, also known as distributed generation. Common distributed generation source

which can be located at a house, school or business rather than utility-owned property, a

solar panels, micro-turbines or other renewable energy sources. Increasing numbers of L

customers are using net metering to generate electricity from sources on their property. r

example, U.S. solar capacity has increased 418 percent since 2010 and more than half c

increase comes in the form of solar panels on homes and businesses. Net metering polio

allow distributed generation customers to sell excess electricity to a utility at a retail rate z

receive credit on their utility bill. This credit offsets the customer's electricity consumption during other times of the dz

year, thereby reducing the amount of electricity that a customer purchases from a utility.

State Net Metering Policies

Forty-four states, Washington, D.C., and four territories have authorized net metering, and utilities in three additional

states-Idaho, South Carolina and Texas-have implemented net metering programs. In June 2014, South Carolina

became the 44"' state to enact net metering legislation. Net metering policies can assist states in meeting their renew

energy requirements or targets, as a number of states have specific requirements for distributed generation. While a

majority of states and territories have authorized net metering, they have taken differing approaches to policies with

regard to terminology, capacity limits, eligible technology, net metering credit retention and renewable energy credit
(REC) ownership.

State Net Metering Policies
s
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Terminology

States have implemented net metering policies using a range of terminology and definitions. For example, California

enacted legislation authorizing "net energy metering," defined as "measuring the difference between the electricity

supplied through the electrical grid and the electricity generated by an eligible customer-generator and fed back to th
electrical grid over a 12-month period." Maine authorized "net energy billing" as "a billing and metering practice uncle

which a customer and shared ownership customers are billed on the basis of net energy over the billing period taking

account accumulated unused kilowatt-hour credits from the previous billing period."

Capacity Limits

Capacity limits regulate the system size of net metered installations in a variety of aspects and vary widely across st:

Capacity limits can be determined by a kilowatt-based limit or a percentage limit. For example, Wisconsin has author

net metering for systems up to 20 kilowatts (kW) while Arizona has no capacity limit but caps systems at 125 percen

customer's total connected load. In addition to Arizona, New Jersey and Ohio have authorized net metering with no

capacity limit. Vermont, Virginia and Wisconsin have authorized net metering for systems up to 20 kW in capacity wt

Massachusetts allows for certain systems up to 10 megawatts (MW) and New Mexico authorizes net metering for Ce

systems up to 80 MW. Nearly half of states with net metering policies authorize net metering for systems up to one l\

in capacity.

Capacity amounts can also vary with regard to utility type, customer type, technology and system type. For example,

majority of states have adopted requirements that are only applicable to certain types of utilities, such as investor-om

utilities. States also have adopted capacity limits based on customer demographics: West Virginia established differs

limits for commercial, industrial and residential customers, which are additionally based on the size of the utility serve

the various customer demographics. Several states have established capacity limits based on technologies, such as

New York where solar, wind, micro-hydroelectric, fuel cell, biogas and micro-combined heat and power (CHP) system

have different capacity limits (which then vary based on customer demographics).

States can also adopt different capacity limits for individual systems, aggregated net metering systems, community r

metering systems or virtual net metering systems, which are discussed under "Net Metering System Types" later in t

document. Arkansas, for example, has established system capacity limits for individual customers but has no aggreg

net metering capacity limit. Kansas has established a kilowatt-based capacity limit for individual customers but limits

aggregated net metering capacity to 1 percent of a utility's retail peak demand.

Eligible Technology

States include a variety of technologies in net metering policies. while all states with net metering include solar energy

their policies, they may also include: wind and micro-turbines, combined heat and power (CHP) or cogeneration,

biomass, biogas, landfill gas, municipal solid waste, anaerobic digesters, geothermal electric, fuel cells, small

hydroelectric, tidal energy, wave energy, ocean thermal and fuel cells using renewable fuels.

Compensation

State policies also have addressed how long customers can maintain or "roll over" bill credits for net metered electric

Virtually all states credit excess generation to the next monthly billing period or allow distributed generation customer

select this option. North Dakota, an exception to this practice, reconciles excess generation monthly at avoided-cost

An important distinction in states' policies is whether credits for excess generation can expire or can be carried over
indefinitely and states have taken a range of approaches to address this. For example, Alaska credits excess genera

to a customer's next bill and credits may be carried over indefinitely. In Hawaii excess generation is credited to a

customer's next bill at retail rate but excess credits are granted to the utility at the end of an annual billing cycle.

California credits excess generation to a customer's next bill at retail rate, after a 12-month period customers can Chi



LEGEND
Aggregated Net Metering Authorized
Virtual Net Metering Authorized
Community Net Metering Authorized
Authorized A related, Virtual and Community Net Metering

*

whether to roll credits over indefinitely or receive a payment for credits at the wholesale rate, and if no option is select

then credits are granted to the utility with no customer compensation. States can vary compensation policies based (
factors such as system size or technology. For example, Minnesota determines net excess generation policies based

the capacity of the distributed generation system while New York differentiates net excess generation policies based

technology.

REC Ownership

Net metering policies may specify ownership of renewable energy credits (RECs). Renewable energy producers earl

RECs for electrical generation and states can determine if the distributed generation customer, or the utility or

cooperative that purchases excess electricity, owns the REC. REC ownership can be important to meeting state

renewable portfolio standards (RPS), whether the requirements are for distributed generation or utilities and
cooperatives. In Colorado, where the state RPS requires a percentage of retail sales to come from distributed genera

RECs are owned by distributed generation customers. Utilities in Kansas, where there is no distributed generation

requirement in the state RPS, own distributed generation RECs. A majority of states with net metering have determine

that distributed generation customers own RECs.

Net Metering System Types

In recent years, a number of states have differentiated how net metering policies apply to different customer types.
Conventional net metering, sometimes referred to as individual net metering, connects a generating source to sing

meter, such as a house or building. The recent expansion of net metering policies allows generating sources to be

connected to multiple meters or multiple properties. These policies- aggregated net metering, virtual net meterir

and community net metering-have authorized net metering for new customer types, including non-profits, renters

multi-unit residences, multi-property owners, renters, municipalities and others who cannot install distributed general

Under conventional net metering, these customer types could not have benefitted from net metering.

Net Metering Policies by Type
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See Map "State Net Metering Policies" for conventional net metering authorization.



Aggregated Net Metering

Aggregated net metering allows for a property owner with multiple meters on one property or adjacent properties to

implement net metering, such as with a group of university buildings or adjacent farm properties. At least 16 states h

authorized aggregated net metering, including Arkansas, California, Colorado, Connecticut, Delaware, Maine, Marylz

Minnesota, Nevada, New Jersey, New York, Oregon, Rhode Island, Utah, Washington and West Virginia. Certain std

have placed specific requirements on aggregated net metering systems based on customer type (such as Maryland

New York), technology type (such as Nevada and New York) or the distance between meters (such as New Jersey a

West Virginia). States have also required customers to request for meters to be aggregated, required customers to c

the expense of meter aggregation or established separate capacity limits for aggregated systems.

Virtual Net Metering

Virtual net metering expands aggregated net metering, allowing a property owner with multiple meters to distribute n

metering credits to different individual accounts, such as to tenants in a multi-family property or condominium owners

Owners of non-adjacent properties can also use credits from production on one property for consumption at another.

least five states have authorized virtual net metering, including California, Connecticut, New Hampshire, Pennsylvan

and West Virginia.

State legislative activity is included below:

California: Legislation authorized virtual net metering for local governments in 2008. The state also authorize<
virtual net metering for certain multi-tenant customers. The Public Utility Commission extended virtual net meet

to all multi-tenant properties in 2011 .

Connecticut: Legislation authorized virtual net metering for municipal customers, for up to three megawatts Ir

capacity in 2011. Legislation in 2013 expanded virtual net metering to agricultural customers.

New Hampshire: 2013 legislation authorized virtual net metering where a customer can become a group host

non-customer generators. Costs associated with utility information system upgrades must be met by the group

host.

Pennsylvania: Legislation in 2007 authorized virtual meter aggregation on properties located within two miles
the customer-generator's property and within a single electric distribution company's service territory.

West Virginia: The Public Service Commission authorized both physical and virtual meter aggregation, as lot

meters are within two miles of the generating source. Costs associated with meter aggregation must be met by

customer, not the utility.

Community Net Metering

A third concept, community net metering (also known as neighborhood net metering, community-based renewable

energy or community solar) allows for multiple users to purchase shares in a single net metered system, either locate

on-site or off-site. For example, this could take the form of residents in a community or condominium buying shares i
medium-sized solar array. At least 11 states and Washington, D.C., have authorized community net metering or pilot
projects: California, Colorado, Delaware, Illinois, Massachusetts, Maine, Minnesota, New York, Rhode Island, Vermc

and Washington.

State legislative activity is included below:

California: 2013 legislation for a Green Tariff Shared Renewables program authorized community choice

aggregation for multi-tenant properties and local governments. The program will end in 2019.

Colorado: Legislation authorized meter aggregation and community solar gardens in 2010 for customers of

investor-owned utilities. Community solar gardens cannot exceed two megawatts in capacity and must have a

least 10 subscribers.



Delaware: Legislation authorized meter aggregation for community-owned energy generating facilities in 201(

The Delaware Public Service Commission has also released an order regarding community-owned generating

facilities.

Illinois: Legislation in 2007 permitted utilities to offer meter aggregation for community-owned wind, biomass,

solar, methane digesters or other technologies where multiple individual customers are served by the same

renewable generating facility. Net metering and dual metering are not authorized for systems larger than two

megawatts in capacity.

Massachusetts: The Green Communities Act authorized neighborhood net metering facilities in 2008 for all

customers. Neighborhood net metered facilities must have 10 or more people who are located in the same
neighborhood and served by the same utility. Legislation also allows for commercial customers.

Maine: Legislation established a Community-based Renewable Energy Pilot Program in 2009 that is available

all customers. Projects may not exceed 10 megawatts of installed capacity, and all projects combined cannot

exceed 50 megawatts installed capacity.

Minnesota: Legislation authorized community solar gardens in 2013 for facilities no greater than one megawe

capacity. Facilities must have at least five subscribers. The program is required for Xcel Energy only, although

other utilities may elect to develop their own programs.

New York: As part of the governor's Reforming the Energy Vision (REV) distributed generation strategy, the P

Service Commission is developing community net metering guidelines and allowances in 2014-2015.

Rhode Island: Legislation authorized small and large distributed generation projects in 2011 that are up to the

megawatts in capacity.

Vermont: Legislation authorized solar renewable plants in 2012 that are up to one megawatt in capacity and
available to all customers. Additionally, group net metering was authorized in the 2006 Energy Security and

Reliability Act and the Public Service Board has established a filing process.

Washington: Legislation authorized community solar projects in 2005 that are up to 75 kilowatts in capacity.

Individuals, local government and business can participate in community solar projects and facilities can be ION

or utility owned.

Washington, D.C.: The D.C. Council passed the Community Renewables Act of 2013, authorizing community

metering and community renewable energy facilities up to five megawatts in capacity that have no fewer than
subscribers per facility. The policy applies to all customer demographics.

Additionally, legislation on these topics has been debated in a number of states, such as Hawaii, Maryland (2014, AC

2012), Nebraska and Virginia.

State Action

For a complete update on 2014 state action, please visit our 2014 Renewable Energy Legislative Update.

In recent years, state legislatures have taken an active role in navigating net metering. While policies have been

responsible for expanding access to the benefits of renewable energy, they have generated questions of equity,

specifically with regard to solar energy. Some argue that net metering policies increase existing demands on

transmission and infrastructure without compensating utilities for the cost of maintaining these systems. All electricity
users pay for the grid that supports electric infrastructure through charges on their utility bill, however, since net mete

customers may end up purchasing very little electricity, they inadvertently avoid these charges. Additionally, some fe

distributed generation users should not be credited at the retail rate for excess electricity generation, but rather at the

avoided cost or wholesale rate. Net metering supporters contend that these policies provide utilities with energy at pi
times when energy is most valuable, reduces transmission costs, and contributes to reliability and clean air goals.

Numerous state legislatures and public utility commissions are debating the best way to balance customer demand f
distributed generation with the impacts. new technologies have on the electric power grid, including exploring ways to

assess the actual costs and benefits to the utility. Net metering and distributed generation debates are just beginning

many states and more action is likely to follow.

I II
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2013 Notable Policy and Regulatory Developments

Several states recently reviewed their existing net metering policies, either expanding or revising programs, or
developing alternatives to net metering. A number of state utility commissions have explored their net metering policy
and capacity limits, including those listed below.

In November 2013, theArizonaCorporation Commission approved the Arizona Public Service Company (As:
establish a charge for new rooftop solar panel installations connected to the electric grid through net metering.
charge amounts to $0.70/kW-a monthly charge of $4.90 for most customers-effective January 2014. The pr
will be in effect until the next APS rate case, which will be in 2015.

Californiaenacted Assembly Bill 327 in 2013, which extended the state's net metering policy by requiring util
with more than 100,000 service connections to offer net metering until programs reach net metering program l
or until July 1, 2017. The legislation assigned program limits for the state's three major utilities based on
generating capacity. Once programs reach their determined limits or beginning July 1, 2017, utilities must off
distributed generation customers a standard contract or tariff that is to be determined by the California Public l
Commission. The state also enacted Senate Bill 43 in 2013, which authorized community net metering (see
"Community Net Metering" above).

MinnesotaHouse File 729 (2013) required the Minnesota Department of Commerce to develop a "value of so
methodology for the Minnesota Public Utilities Commission (PUC). The tariff will serve as a voluntary alternative
net metering. The Department of Commerce was required to submit a final methodology in January 2014 to th
PUC and the PUC approved the tariff in April 2014. The legislation also authorized community solar gardens (:
"Community Net Metering" above).
NevadaAssembly Bill 482 (2013) required a study of the impacts of net metering on ratepayers. A 2014 p0bll»
Utility Commission report found impacts on all ratepayers would be minimal, whether the impact was positive (
negative.

2014 Policy Developments

For a complete update on 2014 stateaction, please visit our 2014 Renewable Energy Legislative Update.

State legislatures have continued to explore and revise net metering policies in 2014, with a number of states already
enacting legislation on this topic (see chart below). Additionally, state utility commissions in a number of states have
continued this debate as well. For example, in January, 2014 the IowaUtilities Board opened a notice of inquiry to go
information on policy and technical issues associated with distributed generation. The initial comment period conclude
late February 2014. The Louisiana Public Service Commission continues to explore the costs and benefits of net
metering and solar energy in 2014.

TABLE: 2014 ENACTED LEGISLATION AS OF JULY 30, 2014

State Bill Summary

California Senate Bill 862 Authorized a facility of the Department of Corrections and Rehabilitation to participate in net metering
programs with up to eight MW in capacity so long as it does not export more than 1.35 megawatts of

electricity generated by wind technologies to the electrical grid at any time.

Colorado House Bill 1101 Among other provisions, specified that the percentage of electricity
generated by a community solar garden that is attributed to resident
or governmental subscribers is exempt from property tax, a business
owner of a community solar garden will be levied a property tax on t
electricity generating capacity used by businesses.

Connecticut House Bill 5115 Disqualified net metering customers from receiving solar rebates.

I I  I



State Bill Summary

According to a news source, the enacted legislation was intended to

close a loop hole with production subsidies and not intended to

disqualify net metering customers from receiving solar rebates. The

Connecticut Clean Energy and Finance Authority has acuusted their

policies to address this.

Senate Bill 357 Among other provisions, provided a partial exclusion for Class I

distributed generation sources participating in virtual net metering in

property tax valuation beginning October 2014.

Hawaii House Bill 1943 Amended the Public Utilities Commission principles regarding the

modernization of the electric grid. Requires the commission to const
the value of enabling a diverse portfolio of renewable energy retour

expanding customer options to manage energy use, maximizing

interconnection of distributed generation on a cost-effective basis at

reasonable rates, determining fair compensation for electric grid

services by distributed generation customers, and maintaining grid

reliability and safety through modernization of the electric grid.

House Bill 1423 Allows the owner of a private generation project to sell excess elects

output generated by the project to an electric utility. Authorized the

electric utility to recover the purchase price through a fuel adjustment
charge. Required an electric utility to provide, upon request, back up

maintenance and supplementary power to a private generation prost

Kansas House Bill 2101 Among other provisions, established a yearly expiration date for net

metering credits for systems installed before July 1, 2014. Establish»

three tiers of net metering capacity limits for net metering systems
installed after July 1, 2014, including for residential customers, for

commercial, industrial, religious institutions, agricultural, industrial, Ii

and state and federal customer generators, and for schools. Allowed

utilities to develop new rate classes or tariffs for distributed generation

customers with systems installed after July 1, 2014. Made additional

revisions to net metering policies beginning in 2030.

Maine Senate Paper 644 Established the Maine Solar Energy Act. Among other provisions,

required the Public Utilities Commission to determine the value of
distributed solar energy generation and submit a report of their findil
to the legislature in January 2015. Determined baseline requirement

that must be included in the commission's analysis and allowed for

additional considerations. Established state solar energy generation
goals.

New Hampshire House Be 1600 Amended the definition of "eligible customer-generator" to include purchasers of electricity from net meta

renewable energy sources. Authorized distributed generation systems that are less than 15 kW to be e>

from an annual site visit and allows the owner of the customer-sited source to electronically report prod

monthly to an independent monitor.

Oklahoma Senate Bill 1456 Authorized utilities to develop a new rate class for distributed genera

customers to cover infrastructure costs. The measure will take effete

November 2014 and does not apply to customers with distributed



State Summary

generation installed by November. The new rate class and any

associated tariffs must be created by the end of 2015 and approved

the Oklahoma Corporation Commission

Governor Fallin also issued an executive order stating that the
legislation is not a mandate for utilities to implement a tariff system i
distributed generation

Oregon House Bill 4042 Included renewable marine energy in the list of applicable technology

for net metering

Rhode Island House Bill 7727

Senate Bill 2690

Established a tariff-based renewable energy distributed generation financing program, the Renewable E

Growth Program. The program will finance the development, construction, and operation of renewable 4

distributed generation projects over five years through a performance based incentive system with spec

megawatt targets. Included specifications for solar energy and non-solar renewable energy projects, as

as coordination with energy efficiency programs

Rhode Island House Bill 8010
Senate Bill 2915

Revised definitions of a municipality and a public entity in net metering statutes. Included the state of RI

island, municipalities, wastewater treatment facilities, public transit agencies or any water distributing pl

system within the definition of a public utility

South Carolina Senate Bill 1189 Authorized net metering and net metering capacity limits based on
customer type. Established a voluntary distributed energy resource

program, as well as a renewable energy leasing program. Tasked ti

South Carolina Public Service Commission with developing net

metering rates

Senate Bill 208 Amended current net metering policy, requiring the Public Service

Commission and electric cooperatives to seek public comments on
to determine the costs and benefits of net metering programs. Th€s1
entities may then impose a charge, credit or ratemaking structure
(including new or existing tariffs) for distributed generation, based al

these findings

Vermont House Bill 702 Among other provisions, revised the formula for net metering credit

including specific provisions for solar energy systems. Increased ne

metering caps to 15 percent of a distribution company's peak demai

during 1996. Expanded net metering policies for solar energy system

Authorized a net metering pilot program for electric cooperatives any

revised reporting and Rulemaking processes

House Bill 884 Exempted solar renewable energy plants with less than a 50 kilowatt

capacity that are either net metered or not connected to the power Q

from municipal property taxes
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